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DECLARATION OF THE RECORD OF DECISION
Site Name and L ocation

Operable Unit 4, Site 15, Pesticide Rinsate Disposal Area
Nava Air Station Pensacola
Pensacola, Florida

Statement of Purpose

This decison document (Record of Decision), presents the sdlected remedy for Operable Unit 4 at the
Navd Air Station Pensacola, Pensacola, Florida. The remedy was developed in accordance with the
Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA), as
amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA), 42 U.S.C.§ 9601 et
seg., and to the extent practicable, the National Contingency Plan (NCP), 40 Code of Federal Regulations
Part 300.

This decision isbased on the administrative record for Operable Unit 4 at the Nava Air Station Pensacola.

The United States Environmenta Protection Agency and the Florida Department of Environmenta
Protection concur with the selected remedy.

Assessment of the Oper able Unit

Actud or threatened releases of hazardous substances from Operable Unit 4, if not addressed by
implementing the response action sdlected in thisRecord of Decision (ROD), may present animminent and
subgtantial endangerment to public hedth or  the environment.

Description of the Selected Remedy

Thisactionisthefirg and fina action planned for the operable unit. Thisdternative calsfor the design and
implementation of response measures to protect human health and the environment. The action addresses

the sources of contamination aswell as soil and groundwater contamination.

The mgor components of the remedy are:

. Ingtitutiond controlsimposed in accordance with the Land Use Control Assurance Plan (LUCAP)
to redtrict use of groundwater from the surficid zone of the Sand-and-Gravel Aquifer within 300
feet of the gte.

. Review of theindtitutiona controls and certification that they should remain in place or be modified
to reflect changing Site conditions.

viii



. Groundwater monitoring to ensure that the chemicas of concern (COCs) are not moving offsite.

. A review during which the Navy would determine whether groundwater performance standards
continue to be appropriate.
. The groundweater monitoring program will continue until the dternative has achieved continued

atanment of performance sandards and remains protective of human hedlth and the environment.

The mgor components of the soil remedy are:

. Remova of excessrisk from the dermal and ingestion pathwaysfor contaminated soil (by removing
contaminated soil above indudtriad goas through aremova action).

. Implementation of indtitutiona controls through the LUCAP redricting Ste use to indudtrid.

. Review of theinditutiond controlsand certification that they should remainin place or be modified
to reflect changing Site conditions.

Statutory Deter minations

The sdected remedly is protective of human hedlth and the environment, complies with federa and gate
requirements that are legaly applicable or relevant and appropriate to the remedia action, and is
cost-effective. This remedy utilizes permanent solutions and aternative trestment or resource recovery
technologies, to the maximum extent practicable, and satisfies the statutory preference for remedies that
employ trestment that reduces toxicity, mohility, or volume as a principa eement.

Because this remedy will result in hazardous substances remaining ongte, it will be reviewed within five

years after it commences to evaduate that it continues to adequately protect human hedth and the
environmen.

yyae % Jov 93

Captain Randal L. Bahr, NAS Pensacola Date




Record of Decision

NAS Pensacola Operable Unit 4

Ste 15 — Pesticide Rinsate Disposal Area
November 30, 1999

1.0 SITELOCATION AND DESCRIPTION

Operable Unit (OU) 4, Ste 15, is in the northern portion of Nava Air Station (NAS) Pensacola in
Pensacola, Florida as shown onFigure 1-1. Thesite, which includesthe golf course maintenancefacilities,
is accessible from the west by an unpaved road that enters the site from within NAS Pensacola. Land
surface across the Site is generdly level and unpaved, except for smal paved areas used for equipment
wash-down. These areas, shown on the Site map in Figure 1-2 include three concrete wash-down pads,
each covering approximately 250 square feet or less, and two asphdt pads covering less than 50 square
feet. Six buildings and one underground storage tank (UST) are or were in the immediate Ste vicinity:

. Building 2640, large equipment (tractor/mower) storage

. Building 747, office space

. Building 3447, equipment maintenance and storage

. Buildings 1851 and 1776, equipment storage

. Building 3586, controlled storage of bulk fertilizer, pesticides, and herbicides
. UST north of Building 3586 (Removed in 1993)

Surroundings

The steis bordered by the NAS Pensacola golf course on its southern and western sides, Bayou Grande
goproximately 600 feet to the north, and atida pond to the east. NAS Pensacolais an active U.S. Nava
fadlity and access is controlled by the military. Bayou Grande has been classified by the Florida
Department of Environmenta Protection as a Class |11 water body, indicating its use for recregtion and
maintaining awell-baanced fish and wildlife population. The tidal pond is a smdl tributary source to the
Bayou Grande.

Natural Resour ces

No natural resources are harvested or mined at this site.
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Record of Decision

NAS Pensacola Operable Unit 4

Ste 15 - Pesticide Rinsate Disposal Area
November 30, 1999

Surface Water

Sandy soils typify the NAS Pensacola area. Consequently, mogt rainfdl directly infiltrates into the
subsurface, resulting in few natural streams. Streams on base are generally man-made and channelized.
Numerous natura wetlands occur in low-lying aress.

Stratigraphy and Hydrogeology

Stratigraphy benesth the Forida Panhandle generadly congsts of Quaternary marine terrace and fluvid
deposits, underlain by a thick sequence of interlayered fine-grained clastic deposits and Tertiary-age
carbonate srata (Southeastern Geologica Society [SEGS], 1986). Threemain regiond hydrogeologic units
have been described within this gtratigraphic column (in descending order): the surficia/Sand-and-Gravel
Aquifer, the Intermediate System, and the Horidian Aquifer system.

As discussed in the Remedid Investigation (RI) Report, groundwater is encountered 10 to 15 feet below
ground surface (bgs) acrossmost of the site, except dong the bayou and thetidal pond. Groundwater flows
generaly to the north-northwest along Bayou Grande, and to the north-northeast dong the tida pond. In
generd, the potentiometric surface mimics topography. There has been little to no variation in the surface
configuration during multiple sampling events, dthough water levels appear to vary seasondly.

The aurficia aguifer beneath the dte is 30 to 40 feet thick, consasting of a homogeneous fine- to
medium-grained sand. Most monitoring wells in the unit are screened at or near the water table, with
termina depths ranging from 15 to 20 feet bgs. Two wells (GR-39 and GR-40) were completed to the
intermediate confining unit. The surficia aquifer is not used as a potable drinking water source; given the
avalability of dternate superior qudity water supplies, it isunlikely that the surficid aguifer will be used as
a potable source in the future. In addition, groundwater from NAS Pensacola background wells exceeds
primary and secondary standards, indicating that it may be classified as a groundwater of poor qudity.
However, the aguifer is consdered a G-11 aguifer (i.e., apotentia future source of drinking water).
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Ste 15 - Pesticide Rinsate Disposal Area
November 30, 1999

20SITEHISTORY & ENFORCEMENT ACTIVITIES

2.1 General SiteHistory

In December 1989, the base was placed on the United States Environmental Protection Agency’s
(USEPA) Nationd Priorities List (NPL). The Federa Fecilities Agreement (FFA), signed in October
1990, outlined the regulatory path to be followed at NAS Pensacola. NAS Pensacola must not only
complete the regulatory obligations of its NPL liging, it dso must satisfy the ongoing requirements of an
environmenta permit issued in 1988. A permit is an authorizing document issued by an approved Florida
agency or USEPA to implement the requirements of an environmental regulation. This permit addresses
treatment, storage, and disposal of hazardous materiads and waste, as well as the investigation and
remediation of any releases of hazardous waste and/or congtituents from solid waste management units
(SWMUs) at NAS Pensacola. The Resource Conservation and Recovery Act (RCRA) governs ongoing
use of hazardous materias and the operating permit rules. RCRA and the Comprehengve Environmenta
Response, Compensation, and Liability Act (CERCLA) investigations and actions are coordinated through
the FFA, streamlining the cleanup process.

2.2 Site-Specific History

From 1963 to the present, fertilizer, pesticide, and herbicide materiasfor application at NAS Pensacola’s
golf course have been stored and mixed at the golf course maintenance facility. Application equipment is
aso rinsed at the facility’ swash-down pads. The origina Ste 15 arealidentified in previous investigations
induded Building 2692, the pesticide Storage area just off Building 2692’ s northeastern corner, and the
asphat wash-down pad northwest of Building 2640.

Commercia application equipment such as tractors, sprayer tanks, spreaders, etc., are currently used in
routine golf course maintenance. Equipment is currently cleaned at awash stand, which collectstherinsate
for re-use. Before congruction of the wash stand, these rinsates, reported to contain organic phosphates,
chlorinated hydrocarbons, carbaryl, and carbamates, had directly

5
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NAS Pensacola Operable Unit 4

Ste 15 - Pesticide Rinsate Disposal Area
November 30, 1999

infiltrated the sandy soil (G&M, 1984). Currently, tractors and large mowers are rinsed on the concrete
wash-down pads northeast of Building 2692 and northwest of Building 3447. Pollution prevention practices

and procedures have minimized further releases of rinsate to the environment.

Building 3586, gpproximately 375 feet east of Building 2692, has been used to rinse equipment and store
and handle herbicides and pesticides sinceits 1979 congruction. Previoudy, asink outsde the building and
adrain in aconcrete pad north of the building collected pesticide/herbicide residue wastes and discharged
them to a UST. The contents were periodically pumped out by a contracted agent before the tank’s
removal in 1993. During the removd, the tank’ s contents were placed in an area north of the dirt road.
Wash stands are currently used for equipment rinsing to collect the rinsate for re-use.

In summary, based on ste history, Site 15 areas where rel eases potentialy occurred are:

» Pedticide/drum storage areas at Building 2692 s former location

»  Four equipment rinsate/pesticide handling aress:

—  the agphdt pad northwest of Building 2640

—  the concrete wash-down pad and drainage area northwest of Building 2692

—  thewash-down and drainage area a the northwest corner of Building 3447

—  thepedticide handling area adjacent to Building 3586’ swest side

« Equipment storage Building 2640
» Holding tank contents disposa areanorth of the dirt road
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Currently, waste minimization procedures are in place a handling areas to diminate the potentia for any
contaminant releases to the environment.

2.3 Chronology of Eventsand Previous I nvestigations

The following chronology of eventsand previousinvestigationsat Site 15 providesabassfor understanding
the history and focus of the remedid investigation/feagibility study (RI/FS).

1983 — I nitial Assessment Study

The Initial Assessment Study (IAS) report prepared by the Nava Energy and Environmenta Support
Activity (NEESA) identified Stes potentidly posing a threat to human hedith or the environment due to
contamination from past hazardous materias operations. Historica records, agrid photographs, fied
inspections, and personnel interviews were used to identify 29 potentially contaminated sites at NAS
Pensacola. One of those identified fbr evauation by this study was Site 15. According to the IAS report
conclusions, discarded pesticide rinsates were not sufficiently concentrated to thresten human health or the
environment. Therefore, further study was not recommended (NEESA, 1983). Since environmental
sampling and |aboratory analyses were not performed, the information required to thoroughly assess the
meagnitude and extent of resdua contamination was not available.

Confirmation Study

In 1984, Geraghty and Miller (G& M) wasretained by the Navy to perform a Confirmation Study at NAS
Pensacola It congsted of two parts: a Verification Study in 1984 and a Characterization Study in 1986.

1984 — Verification Study

The 1984 V erification Study examined the asphalt wash-down pad and the pesticide storage area adjacent
to Building 2692. At three soil borings completed to 2 feet below land surface (bls),

7
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sampleswere collected and analyzed for arsenic and peticides. Theandytica resultsindicated arsenic and
organic pesticidesin ste soil, with concentrations cons stently decreasing with depth. Detected totd arsenic
concentrations ranged from 1.6 parts per million (ppm) to 31 ppm; total pesticides ranged from 0.02 ppm
to 23.4 ppm. Appendix B, Table B-1 of the RI report, presentsthe andytica results. Ingtalation of shalow
monitoring wells and additional soil borings was recommended to assess groundwater quaity and define
the extent of soil impact (G&M, 1984).

1986 — Characterization Study

Two shdlow monitoring wells (GM-59 and GM-60) and six additiona soil borings approximately 2 feet
deep were completed during the 1986 Characterization Study (G& M, 1986). Groundwater sampleswere
andyzed for pesticides, polychlorinated biphenyls (PCBs), and arsenic; soil was analyzed for arsenic only
usng the extraction procedure (EP) toxicity methodology. The only parameter detected in groundwater was
arsenic (0. 153 ppm) in the sample from well GM-59. Two of the concentrations exceeded the Florida
Primary Drinking Water Standards (FPDWS) of 50 microgramsper liter (ug/L). Arsenic was aso detected
in severd s0il samples. Tables B-2 and B-3 in Appendix B of the RI report present the andytical results.
A program was recommended to delineste the ared extent of soil contamination, with soil remova to
appropriate levels dong with monitoring well re-sampling and analysis for arsenic (G&M, 1986).

1991 — Contamination Assessment/Remedial Activities Investigation

As part of the Navy’'s Ingdlation Restoration Program (IRP), Ecology and Environment, Inc. (E&E)
performed Phase | of a Contamination Assessment/Remedid Activities Investigation a Site 15. The
objective was to identify principa areas and primary contaminants of concern and to recommend any
subsequent investigations.

Fiedwork included Site reconnal ssance, surface emisson surveys, particulate air screening, utilitiessurveys,
collection and laboratory anayses of soil and groundwater samples, and a
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hydrologic assessment. Mot soil and temporary groundwater well samples were andyzed only at a
screening level. Samples from GM-59 and GM-60 were analyzed using Contract Laboratory Program
(CLP) level andyses. This anaytica approach focused additional investigative efforts on areas with
dgnificant screening detections. Additionally, groundwater samples were often turbid and most were
andyzed unfiltered, a method associated with high meta concentrations.

Invedtigative results indicated the potentiad presence of metds (particularly arsenic), totd recoverable
petroleum hydrocarbons (TRPHS), volatile organic compounds (VOCs), polynuclear aromatic
hydrocarbons (PAHS), and pedticides in Ste soil. Low metals concentrations (particularly arsenic) and
dieldrin/4,4-DDE were detected in the groundwater samples. Tables B-4, B-5, and B-6 in Appendix B
of the RI report present the analytical results. Limited additional assessment wasrecommended for Site 15.
Complete results are presented in an Interim Data Report for the site (E& E, 1991).

Building 3586 UST Removal

The UST south of Building 3586 was removed in 1993. The contents of the rinsate holding tank and
associated soil were spread across a nearby portion of the golf course, gpproximately 200 feet
north-northwest of Building 3447 (Figure 1-2, Site Map). No andytica resultsor other specificinformation
were avallable from thisremova activity.
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3.0 HIGHLIGHTSOF COMMUNITY PARTICIPATION

Throughout the Site's history, the community has been kept aboreast of activities in accordance with
CERCLA Sections 113(k)(2)(B)(i-v) and 117. In January 1989, a Technicad Review Committee (TRC)
was formed to review recommendations for investigation and remediation efforts at NAS Pensacola and
monitor itsprogress. The TRC was made up of representatives of the Navy, USEPA, Florida Department
of Environmentad Regulation (FDER) (now the FHorida Department of Environmenta Protection [FDEF]),
and thelocal community. In addition, amailing list of interested community members and organizetionswas
established and maintained by the NAS Pensacola Public Affairs Office. In July 1995, a Restoration
Advisory Board (RAB) was established as a forum for communication between the community and
decison-makers. The RAB absorbed the TRC and added members from the community and loca
organizations. RAB members work together to monitor progress of the investigation and to review
remediation activities and recommendations a2 NAS Pensacola RAB mesetings are held regularly,
advertised, and are open to the public.

Site-related documents were made available to the public in the adminigrative record a information
repositories maintained at the NAS Pensacola Library and the John C. Pace Library of the University of
West Florida

After findizing the Rl and Feasibility Study (FS) reports, the preferred dternative for Site 15 was presented
in the Proposed Remedia Action Plan, o caled the Proposed Plan. Everyone onthe NAS Pensacola
mailing list was sent a copy of the proposed plan. The notice of availability of the Proposed Plan, RI, and
FS reportswas published in thePensacola News Journal on August 21, 1999. A public-comment period
was held from August 23 to October 6, 1999, to encourage public participation in the remedy sdlection.
In addition, the opportunity for a public meeting was provided. Responses to comments received during
the comment period are in Appendix B.

10
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4.0 SCOPE AND ROLE OF THE OPERABLE UNIT

The sdected remedies for OU 4 (Site 15) have been selected to reduce risks to human hedth and the
environment. Two remedia options have been sdected for Site 15, one for groundwater and one for oil.
The two technologies are independent of each other, because the remedid investigation has shown that
there is no correlation between contamination in surface soil and groundweter.

The selected remedies will address conditions posing risk to human hedlth and the environment, including:

» Contaminated groundwater may impact drinking water supplies or nearby ecologica receptors in
Bayou Grande or the tida pond.

» Siteworkers may be exposed to contaminated surface soil.

Pathways of exposure include:

* Ingegtion and inhdation of contaminated groundwater.

» Aquatic exposure of ecologica receptors from groundwater migrating to surface water.

* Incidental ingestion and derma exposure to contaminated surface soil.

The mgor components of the groundwater remedy are:

11
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Ingtitutiona controlsimposed in accordance with the Land Use Control Assurance Plan (LUCAP) to
restrict use of groundwater from the surficia zone of the Sand-and-Gravel Aquifer within 300 feet of

the Ste.

Review of the indtitutiona controls and certification that they should remainin place or be modified to
reflect changing Site conditions.

Groundwater monitoring to ensure that the chemicals of concern (COCs) are not moving offsite.

A review during which the Navy would determine whether groundwater performance standards

continue to be appropriate.

Groundwater monitoring will be performed in accordance with the Groundwater Monitoring Plan.
When performance standards (remedia goals) are attained during one of these events, the monitoring
interva will be modified. After two consecutive sampling events show attainment of performance

standards and concurrence with USEPA and FDEP is received, the monitoring program will cease.

The mgor components of the soil remedy are:

Removd of excessrisk from the dermd and ingestion pathways for contaminated soil (by removing

contaminated soil above indudtriad goas through aremova action).

Implementation of ingtitutiona controls through the LUCAP redricting Site use to indudtrid.

12
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» Review of theinditutiona controls and certification that they should remain in place or be modified to
reflect changing Site conditions.

Theseremedies addressthefirst and final cleanup action planned for Site 15. Because surface soil hasbeen
contaminated with arsenic and diddrin a Site 15, the remedy has been sdected to prevent future
unacceptable exposure to contaminated soil. Groundwater in the upper surficid aguifer below theste has
been contaminated with arsenic; however, subsurface soil sampling indicated no significant source areathat
could impact groundweter. The water-bearing zoneis affected but contamination is not affecting the public
drinking water supply. The groundwater remedy has been selected to prevent unacceptable current or
future exposure to contaminated groundwater.

Thisisthe only Record of Decison (ROD) contemplated for Site 15. Operable Unit 4 (Site 15) is one of
13 OUswithin NAS Pensacola. The purpose of each OU is defined in the FY 1999 Ste Management
Plan (SOUTHNAVFACENGCOM, 1998) for NAS Pensacola, availablein the Adminigtrative Record.

13
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50 SITECHARACTERISTICS

This section of the ROD presents an overview of the nature and extent of contamination a Site 15 with
respect to known or suspected sources of contamination, types of contamination, and affected media
Known or potential contaminant migration routes are aso discussed.

5.1 Suspected Sourcesof Contamination
Based on ste history, Site 15 areas where releases potentially occurred are:

. Pegticide/drum storage areas at Building 2692’ s former location
. Four equipment rinsate/pesticide handling aress.

—  theasphdt pad northwest of Building 2640

—  the concrete wash-down pad and drainage area northwest of Building 2692
—  thewash-down and drainage area at the northwest corner of Building 3447
—  thepedticide handling area adjacent to Building 3586'swest Sde

. Equipment storage Building 2640
. Holding tank contents digposa area north of the dirt road

Currently, waste minimization procedures are in place a handling aress to diminate the potentia for
additiona releases to the environment.

5.2 Natureand Extent
This discussion is based primarily on the results presented in the RI report. To determine the nature and

extent of contamination, sampleswere collected and compared to Preliminary Remediation Gods (PRGS)
for soil and groundweter. The PRGs are based on the following regulatory guidance:

14
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Surface and Subsurface Soil PRGs

RBCs for residentia surface soil and soil screening levels (SSLs) transfer scenario from soil to
groundwater for subsurface soil (USEPA, 19964).

Selected soil cleanup goas (CGs) residentid scenario and leaching scenario (CGLS) (FDEP, 1995,
[with 1996 and 1997 revisong]).

USEPA, Office of Solid Waste and Emergency Response (OSWER) draft revised Interim Soil
Lead Guidance (USEPA, 1994a).

Title 40 Code of Federd Regulations (CFR) Part 761.125 Requirements for PCB Spill Cleanup
(USEPA, 1988).

USEPA, OSWER Soil Screening Guidance (USEPA, 1994b).

Groundwater PRGs

FPDWS, Horida Secondary Drinking Water Standards (FSDWS), and the Florida Surface Water
Quality Standards (FSWQS); (FDEP, June 2, 1994).

Florida Groundwater Guidance Concentrations (FGGC) (FDEP, June 2, 1994).

USEPA Maximum Contaminant Levels (MCLS) and Secondary Maximum Contaminant Levels
(SMCLs) (USEPA 1996b).

15
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5.2.1 Remedial Investigation Assessment

Thereaults of the multi-phase RI follow:

Soil Contamination

Severd inorganic and organic parameters exceeding PRGs were detected in Site soil samples. However,
based on the detections magnitude and frequency, arsenic and dieldrin are the primary parameters of
concern in soil. Arsenic was detected across the ste's full extent due to the handling of various
arsenic-based herbicides and pesticides, such as the common herbicide monosodium methanarsonate
(MSMA). As shown in Figure 5-1, the two areas of greatest surface soil arsenic concentration are the
asphalt pad northwest of Building 2640 and the concrete pad west-northwest of Building 3586. However,
s0il was contaminated at i solated | ocationsthroughout Site 15 and north of theroad in the old disposal area.

Diddrin was detected primarily across the site's western-southwestern portion, where storage Building
2692 and equipment storage shed 2640 arelocated. Dieldrin concentrations exceeding 50 ppb were limited
to the area northwest and east of Building 2640 s asphalt wash-down pad and beneath the building and
at boring 15S50 north of Building 3447. Asshownin Figure 5-2, the areas of greatest surface soil dieldrin
concentration areimmediately around the asphat pad.

Subsurface soil samplesexceeded the USEPA SSL for dieldrin (1 ppb) in 13 samplelocations. However,
only one sample location at the asphalt pad (15S04) exceeded the FDEP CGL (20 ppb) at adepth of 5
feet. Arsenicin one subsurface sample (15S13) exceeded its USEPA SSL of 15 ppm at adepth of 10 feet
(16.2 ppm), which isless than the FDEP CGL (29 ppm). These two isolated occurrences do not reflect

subsurface soil as a source of potentia groundwater contamination.

16
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Groundwater Contamination

Arsenic commonly exceeded its PRG and RC; it wasthe primary parameter of interest detected in shalow
groundwater. Arsenic was not detected in intermediate depth groundwater samples above the FPDWS,
indicating that arsenic has not migrated downward.

Three areas of PRG exceedances in groundwater are shown in Figure 5-3:  the areaimmediately around
the agphdt pad at Building 2640 s northwestern corner, an areanorth of Building 2692, and an areanorth
of Building 3586. The areas of the highest arsenic concentrations in shallow groundwater are north of
Buildings 2692 and 3586, downgradient of areas where soil arsenic concentrations exceed PRGs. The
groundwater sampling results from the most downgradient monitoring wells, 15GS68 through 15GS71
adjacent to Bayou Grande and the tidal pond, indicate that arsenic concentrations above PRGs do not
extend beyond the golf course to the north. Rather, given the distribution and magnitude, arsenic
concentrations in groundwater above PRGs are limited to the site and immediately downgradient arees.
One potential downgradient areaeast of the Ste will be monitored during remediad design/remedia action
(RD/RA).

Site 15 groundwater ultimately dischargesinto Bayou Grande and the Tida pond, which are being assessed
inthe Ste40 and 41 Rls.

19
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6.0 SUMMARY OF SITE RISK

A basdline risk assessment (BRA) for Site 15 included a human health risk assessment (HHRA) and
ecologicd risk assessment (ERA) aspart of the RI report (EnSafe, December 1997). The BRA, whichwas
based on contaminated environmental site media as identified in the RI, was conducted to assess the
resulting impact to human hedlth and the environment. Actua or threstened releases of hazardous
subgtances from this Site, if not addressed by implementing the response action selected in thisROD, may
present an imminent and substantial endangerment to public hedth or the environment.

6.1 Human Health Risk Assessment

6.1.1 Chemicalsof Potential Concern

Contaminants detected at Site 15 were screened againgt available federad and State of FHorida cleanup
criteria, soil and groundwater standards, and reference concentrations to develop a list or group of
chemicas referred to as chemicas of potentia concern (COPCs). COPCs are selected after comparison
to screening concentrations (risk-based, leachability-based, and reference), intringc toxicological
properties, persistence, fate and transport characteristics, and cross-mediatransfer potentia. Any COPC
is consgdered a chemica of concern (COC) if it is carried through the risk assessment process and found
to contribute to a pathway that exceeds a 10° risk or hazard index (HI) greater than 1 for any of the
exposure scenarios evaluated in this risk assessment and has an incrementd lifetime cancer risk (ILCR)
greater than 10°® or hazard quotient (HQ) greater than 0. 1. Tables 6-1 and 6-2 summarize the surface soil
and groundwater COPCs. Bayou Grande and NAS Pensacola wetlands surface water and sediment will
be further evaluated during the Site 40 and 41 RIs.

Essentid dements may be screened out of arisk assessment if concentrations detected are not associated
with adverse hedlth effects. Therefore, the following nutrients were diminated:  cacium, iron, magnesum,
potassium, and sodium.

21
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Table6-1
Surface Soil COPCs
Frequency of Range of Average
COPC Units Detection Concentration Concentration
Aldrin Fa/kg 2/28 24-50 26.2
Alpha-Chlordane Fa/kg 19/28 0.58-3,100 19.7
Arsenic mg/kg 51/53 0.29-66.3 8.78
BEQ Fg/kg 16/33 8.89-1,615 154
Dieldrin Fa/kg 25/28 0.52 —3,000 159
gamma-Chlordane Fg/kg 19/28 0.54-2,000 153
Heptachlor Epoxide Fa/kg 7128 1.8-180 30.7
Manganese ma/kg 53/53 7-215 71
Notes:
COPC chemical of potential concern
Fgkg = microgram per kilogram or part per billion
mgkg = milligram per kilogram or part per million
Table 6-2
Surface Soil COPCs
Frequency of Range of
COPC Detection Concentration Average Concentration
Aluminum 4/4 703 -3,900 1,645
Arochlor 1260 12 0.32-0.32 032
Arsenic 51/53 0.29-66.3 8.78
Chloroform 12 0.8-0.08 08
Chromium 2/12 5.4-1,060 532.15
Dieldrin 6/12 0.0023-0.033 0.0151
Heptachlor Epoxide 3/12 0.0015—0.005 0.0028
Manganese 10/12 6.8—50.9 1343
Notes:
COPC = chemica of potentia concern

All results are in micrograms per liter (Fg/L) or parts per billion (ppb).
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Therisk and hazard posed by Site 15 contaminants were assessed for current and hypothetica future site
workers and the hypothetica future dte resdents under reasonable maximum exposure (RME)
assumptions. For surface soil, the incidental ingestion and dermal contact pathways were assessed. For
groundwater, theingestion pathway was eva uated. The following discusson summarizesthe Ste 15 HHRA

results.

6.1.2 Exposure Assessment

Whether a chemica is actualy a concern to human hedlth depends on the likelihood of exposure, i.e,
whether the exposure pathway is currently complete or could be in the future. A complete exposure
pathway is defined as a sequence of events leading to contact with a chemicd. If dl four dements are
present, the pathway is considered complete:

Source and mechanism of release

Trangport medium (e.g., surface water, air) and migration mechanisms through the medium

. Presence or potential presence of areceptor at the exposure point

. Exposure route (ingestion, inhdation, derma aosorption)

All potential exposure pathways that could connect chemical sources at Site 15 with potentia receptors
were evauated. All possble pathways were firgt hypothesized and eva uated for completeness using the
above criteria. Current pathway's represent exposure pathways that could exist under current conditions,
while future pathways represent exposure pathways that could exist in the future, if current exposure

conditions change.

23
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Exposure Setting

Site 15 is in the golf course maintenance facility at NAS Pensacola where equipment, fertilizer, and
pesticides are handled and stored. Thissiteiscurrently used to manage and store equipment, fertilizer, and
pesticides for application at the golf course. Future Site use is not expected to change.

Potentially Exposed Population

Potentialy exposed populationsare current and future steworkers. Hypothetica future siteresidentswere
aso evauated as a potentialy exposed population in therisk assessment, even though future Site useisnot
expected to change. Duringthe BRA,, it was assumed that al surface soil locationswere unpaved, workers
were continuoudy exposed to surface soil sample locations, and groundwater was used as a potable
source. Current site worker exposure would be less than that assumed for the hypothetical future ste
workers because of their limited soil contact and the fact that groundwater is not currently used ongite as

potable or process water.

6.1.3 Quantification of Exposure

This section describes the models, equations, and intake mode variables used to quantify COPC doses
or intakes for the surface soil and groundwater exposure pathways. The models are designed to estimate
route and medium-specific factors, which are multiplied by the exposure point concentration (EPC) to
egtimate chronic daily doses. When applied to the EPC, the intake modd variables generally reflect 50th
or 95th percentile values which ensure that the estimated intakes represent the reasonable maximum
exposure (RME), which is consdered 95th percentile. Formulas are derived from RAGS, Part A, unless
otherwise indicated. Table 6-3 lists RME intake modd variables used to compute chronic daily intake
(CDI) for potentia receptors exposed to surface soil and/or groundwater contaminants. Central tendency
(CT) modd variables are presented in Table 6-4.

24
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Table6-3
RME Parameter s Used to Estimate CDI
Trespassing
Pathway Parameters Resident Adult Resident Child Adult Worker Child (age 7-16) Units
Ingestion Rate (soil) 100? 2002 50? 1002 mg/day
Ingestion Rate (water) 2 1 1 NA L/day
Exposure Freguency 350° 350° 250° 52f days/year
Exposure Duration 24° 6° 25°¢ 109 years
Dermal Contact Area 4,100? 2,900 4,100? 4,000% cm?
Skin Adherence Factor 1 1 1 1 mg/cn?
Absorption Factor 0.01 (organics) 0.01 (organics) 0.01 (organics) 0.01 (organics) unitless
0.001 0.001 0.001 0.001
(inorganics) (inorganics) (inorganics) (inorganics)
Oral Absorption Efficiency 0.8 (VOCs) 0.8 (VOCs) 0.8 (VOCs) 0.8 (VOCs)
0.5 (other 0.5 (other 0.5 (other 0.5 (other unitless
organic organic organic organic
chemicals) chemicals) chemicals) chemicals)
0.2 (inorganics) 0.2 (inorganics) 0.2 (inorganics) 0.2 (inorganics)
Conversion Factor 1E-6 1E-6 1E-6 1E-6 kg/mg
Body Weight 702 152 702 452 kg
Averaging Time, 8,760¢ 2,190¢ days
Noncancer 9,125¢ 3,650¢
Averaging Time, Cancer 25,550¢ 25,550¢ 25,550¢ 25,550 days
Notes:
a = USEPA (1989a) Risk Assessment Guidance for Superfund Vol. I, Human Health Evaluation Manual (Part A).
b = USEPA (19918) Risk Assessment Guidance for Superfund Vol. |I: Human Health Evaluation Supplemental

Guidance, Sandard Default Exposure Factors, Interim Final, OSWER Directive: 9285.6-03.EPA/600/8-89/043.
c = USEPA (1991b), Risk Assessment Guidance for Superfund: Vol. | — Human Health Evaluation Manual (Part B,

Development of Risk-Based Preliminary Remediation Goals), OSWER Directive 9285.7-01B.

d

e

f = Assuming one day per week exposure.
g

NA = Not applicable.

Liday = liters per day

cm? = sguare centimeter

mg/cny milligrams per square centimeter
mg/day = milligrams per day

kgmg = kilograms per milligram

25

= Calculated as the product of exposure duration (years) x 365 days/year.
= Calculated as the product of 70 years (assumed lifetime) x 365 days per year.

= Assuming trespassing occurs during the 10-year adolescent/teenage period.



Record of Decision

NAS Pensacola Operable Unit 4

Ste 15 — Pesticide Rinsate Disposal Area
November 30, 1999

Table 6-4

Central Tendency Parameters Used to Estimate CDI

Pathway Parameters Resident Adult Resident Child Adult Worker Units
Ingestion Rate (soil) 507 100? 50 mg/day
Ingestion Rate (water) 14x0.75 1x0.75 1x0.75 L/day
Exposure Frequency 234P 234P 219° dayslyear
Exposure Duration 7° 2° 5° years
Dermal Contact Area 4,100 2,900% 4,100° on?
Skin Adherence Factor 1 1 1 mg/crm?
Absorption Factor 0.01 (organics) 0.01 (organics) 0.01 (organics) unitless

0.001 (inorganics) 0.001 (inorganics) 0.001 (inorganics)
Oral Absorption Efficiency 0.8 (VOCs) 0.8 (VOCs) 0.8 (VOCs)

0.5 (other organic 0.5 (other organic 0.5 (other organic unitless

compounds) compounds) compounds)
0.2 (inorganics) 0.2 (inorganics) 0.2 (inorganics)

Conversion Factor 1E-6 1E-6 1E-6 kg/mg
Body Weight 70? 152 70° kg
Averaging Time, Noncancer 25,550° 703¢ 1,825° days
Averaging Time, Cancer 25,550° 25,550° 25,550° days

Notes.

d
e
f

NA =

USEPA (19894a) Risk Assessment Guidance for Superfund Vol. I, Human Health Evaluation Manual (Part A).

= USEPA (19918) Risk Assessment Guidance for Superfund Vol. I: Human Health Evaluation Supplemental
Guidance, Standard Default Exposure Factors, Interim Final, OSWER Directive: 9285.6-03.EPA/600/8-89/043.
= USEPA (19914), Risk Assessment Guidance for superfund: Vol. | — Human Health Evaluation Manual (Part B,

Development of Risk-Based Preliminary Remediation Goals), OSWER Directive 9285.7-01B.

= Calculated as the product of ED (years) x 365 days/year.
= Calculated as the product of 70 years (assumed lifetime) x 365 days per year.
= Assuming one day per week exposure.

Not applicable.

In accordance with RAGS, the adult and child intake variables will be combined to estimate exposure to

carcinogens. Thisfactor, referred to as the lifetime weighted average (LWA), considers the differencein

daly ingestion rates for soil and drinking water, body weights, and exposure durations for children (ages

1 to 6) and adults (ages 7 to 31). The exposure frequency
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isassumed to beidentica for the adult and child exposure groups; an exampleis shown after the equations
presented below.

Before quantifying soil exposure, it isfirst necessary to derive the appropriate fraction ingested or contacted
(FI/FC) from contaminated area factors for each applicable COPC. These factors are derived by
evauating the spatid ditribution of COPCs. The FI/FC was not computed because upper confidencelimits
(UCLs) were used to provide upper-bound EPCs.

A CPSS not diminated from the HHRAs based on the screening comparisons till could be eiminated as
aCOPC if the UCL concentration does not exceed the corresponding background concentration or RBC.
In addition, groundwater COPCs were eliminated if they were detected in Phase | samples but not in
subsequent sampling rounds.

HHRAS are composed of many tables, which serve only as an intermediate check when reviewing the
document. The CDI equations, which can be solved assuming a concentration of 1, result in a universal
multiplier. Multipliers developed for each land-use scenario are shown in Table 6-5.

Table6-5
Multipliers* Used to Estimate Chronic Daily I ntake
Soil Groundwater
Ingestion Dermal Contact Ingestion
Exposure
Scenario Exposure Type All Chemicals Organics® All Chemicals®
Resident Noncarcinogens (adult) 1.37E-6 5.62E-7 2.74E-2
Noncarcinogens (child) 1.28E+5 1.85E+6 6.39E+2
Carcinogens (LWA) 157E+6 351E+7 149E+2
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Table6-5
Multipliers* Used to Estimate Chronic Daily I ntake
Soil Groundwater
Ingestion Dermal Contact Ingestion
Exposure
Scenario Exposure Type All Chemicals Organics® All Chemicals®
Site Worker Noncarcinogens 4.89E-7 4.01E-7 9.78E-3
Carcinogens 17567 143E-7 349E-3

Notes:

NA = Notapplicable

a = The product of the multiplier and the EPC equals the CDI for a given chemical assuming an RME scenario.

b = Themultiplier for inorganics is multiplied by afactor of 0.1 to account for the dermal absorption, factor of
0.001 for inorganics; the multiplier for organic chemicals includes the 0.01 factor.

c = Theingestion intake is also used to address inhalation risk in accordance with USEPA's Supplemental
Guidanceto RAGS Bulletin 3, Exposure Assessment; ingestion risk is approximately equal to risk posed by
dermal and inhal ation exposure while showering. Thisis applied to VOCsonly.

6.1.4  Toxicity Assessment

The toxicity assessment presents assumptions used to eva uate risk posed by individua compounds found

insite soil and groundwater. Toxicologica profilesfor each COPC areincluded in the BRA. However for

the ROD, information from the toxicologica profiles for the COPCs has been summarized in Table 6-6.

Carcinogenicity and Noncancer Effects

USEPA has established a classfication system for rating the potentia carcinogenicity of environmental

contaminants based on the weight of scientific evidence. Cancer weight-of-evidence class "A" (human

carcinogens) means that human toxicologica data have shown aproven correl ation between exposureand

the onset of cancer (invarying forms). The"B1" classfication indicates some human exposure sudies have

implicated the chemical as a probable carcinogen. Weight-of-evidence class "B2" indicates a possible

human carcinogen, a description
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Table 6-6

Toxicological Reference | nformation
for Chemicals of Potential Concern

Site 15, NAS Pensacola

Noncar cinogenic Toxicity Data Carcinogenic Toxicity Data
Oral Inhalation
Reference Slope
Dose Inhalation Uncertainty Oral Slope Factor Weight
(mg/kg- Confidence Uncertainty Reference Dose Confidence Critical Factor Fraction (kg- of
Chemical day) Level Critical Effect Factor Oral (mg/kg-day) Level Effect Inhalation (kg-day/)mg) day/mg) Evidence Tumor Type
Aldrin 3E-05 a M Liver toxicity 1,000 NA NA NA NA 17 171 a B2 Liver carcinoma
Aluminum 1 b NA NA NA NA NA NA NA NA NA NA NA
Arsenic 0.0003 a M hyperpigmentation 3 NA NA NA NA 15 15.1 a A various
BEQ NA NA NA NA NA NA NA NA 7.3 6.1 c B2 mutagen
Chlordane 6E-05 a L liver hypertrophy NA NA NA NA NA 13 NA B2 liver carcinoma
Chromium 1 a L NA 100/10 NA NA NA NA NA 42 a D NA
1
Dieldrin 5E-05 a M liver lesions 100 NA NA NA NA 16 NA B2 hepatocarcinoma
Heptachlor 0.000013 a L liver weight 1000 NA NA NA NA 9.1 NA B2 liver carcinoma
epoxide increase
Manganese 0.047 a NA neurological 1 NA NA NA NA NA NA D NA
(food) effects
Manganese 0.023 a NA neurological 1 1.43E-05 a M neurological 1000 NA NA D NA
(water) effects effects
Notes:
a = Integrated Risk Information System (IRIS) A Human Carcinogen
b = EPA NCEA - Cincinnati (provisional) Bl = Probable Human Carcinongen
c = Withdrawn from IRISIHEAST B2 = Possible Human Carcinogen
NA = Not Applicable or not available D Not Classifiable for its carcinogenic potential
L = Low confidence
M = Medium confidence
mg/kg-day = milligrams per kilogram per day
kg-day/mg = kilograms per day per milligram
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based on carcinogenicity in laboratory animas but lacking confirmatory human data. Weight-of -evidence
class"C" identifies possble human carcinogens, and class "D" indicates a chemicd not classfiable for its
carcinogenic potential. The USEPA has established dope factors (SFs) for carcinogenic chemicas. The
SF isdefined asa"plausible upper-bound estimate of the probability of aresponse (cancer) per unit intake
of achemica over alifetime’ (USEPA, 1989).

In addition to potentia carcinogenic effects, most chemicas can aso produce other toxic responses at
doses greater than experimentdly derived threshold concentrations. The USEPA has derived reference
dose (RfD) vauesfor these chemicas. A chronic RfD isdefined as, "an estimate (with uncertainty spanning
perhaps an order of magnitude or greeter) of a daily exposure concentration for the human population,
induding sengitive subpopulations, thet is likely to be without an appreciable risk of deleterious effects
during alifetime.” Thesetoxicologica vaues are used when estimating risk to assessthe upper-bound level

of cancer risk and noncancer hazard associated with exposure to a given contaminant concentration.

For carcinogens, the potentia excess risk posed by a chemica is computed by multiplying the CDI
(mg/kg-day) by the SF (kg-day/mg). The HQ (for noncarcinogens) is computed by dividing the CDI by
the RfD (mg/kg-day). The USEPA has set standard limits (or points of departure) for carcinogens and
noncarcinogens to evauate whether sgnificant risk is posed by achemicd (or combination of chemicals).
For carcinogens, the point of departure is 1E-06, with a generally accepted range of 1E-06 to 1E-04.
These risk values corrdate with aone-in-10,000 and aone-in-1 million excess cancer incidence resulting

from exposure to xenobiotics.

For noncarcinogens, other toxic effects are generdly considered possibleif the HQ (or sum of HQsfor a
pathway, HI) exceeds 1.0. Although both cancer risk and noncancer hazard are generally additive (within
each group) only if thetarget organ iscommon to multiple chemicals, amost conservative estimate of each
may be obtained by summing the individud risks or hazards,
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regardless of target organ. The following HHRAS have taken the universal summeation gpproach for each
class of toxicant. Risk formulae gpplied to Ste dataare detailed in the Risk Characterization section of this

document.

Critica studies used in establishing SFsand RfDs by USEPA are shown inthe Integrated Risk Information
System (IRIS) database (primary source) and/or Hedlth Effects Assessment Summary Tables (HEAST),
Fiscal Y ear 1995 (secondary source). If toxicologica informationisunavailablein IRISor HEAST, vaues
were obtained from reportsissued by the Environmental Criteriaand Assessment Office (ECAO)/Nationa
Center for Environmenta Assessment (NCEA). Where applicable, these values were dso included in the
database for thisHHRA.

6.1.5 Risk Characterization

For carcinogens, risks are estimated as the incrementa probability of an individua developing cancer over
a lifetime as a result of exposure to the carcinogen. Excess lifetime cancer risk is caculated from the

following equation:

RISK = CDI x CSF

where:
RISK = aunitless probability (e.g., 2 x 10°) of anindividua developing cancer
CDI = chronic daily intake averaged over 70 years (mg/kg-day)

CSF = dopefactor, expressed as (mg/kg-day)’

These risks are probabilities that are generally expressed in scientific notation (e.g., 1X10° or 1E-6). An
excess lifetime cancer risk of 1x10° indicates that, as a reasonable maximum estimate, an individua has
aonein 1,000,000 chance of developing cancer as aresult of Ste-related exposure to a carcinogen over

a 70-year lifetime under specific exposure conditions at OU 4. The
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potentia for noncarcinogenic effects is evauated by comparing an exposure level over a Specified time
(e.g., lifetime) with areference dose derived for asmilar exposure period. Theratio of exposureto toxicity
is caled an HQ. The HI can be generated by adding the HQs for all COCs that affect the same target
organ within amedium or across al mediato which a given population may reasonably be exposed.

The HQ is caculated asfollows:

Noncancer HQ = CDI/RfD

where
CDI = Chronic Daly Intake
RID = Reference Dose

CDI and RfD are expressed in the same units and represent the same exposure period (i.e., chronic,

subchronic, or short-term).

To evauate etimated cancer risks, arisk level lower than 1x10° is considered aminima or de minimis
risk. Therisk range of 1x10° to 1x10*isan acceptablerisk range for USEPA and would not be expected
to require aresponse action. A risk level greater than 1x10* would be evaluated further, and a remedid
action to decrease the estimated risk considered. The State of Florida considersrisk of 1x10° and an HI
of 1 acceptable.

An HI of lessthan unity (1.0) indicatesthat the exposures are not expected to cause adverse health effects.

An HI greater thanone (1.0) requires further eval uation. For example, dthough HQs of severd chemicals
present are added and exceed 1.0, further evauation may show that their
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toxicities are not additive because each chemica affects different target organs. When totd effects are
evauated on an effect and target organ basis, the HI of the separate chemicals may be at acceptablelevels.

Carcinogenic risks and noncarcinogenic hazards were eval uated for potentia exposuresto media-specific
COCsin surface soil, surface water, surface sediment, and groundwater. Receptor populations were
potentidly exposed workers, trespassers, and future residents that could, theoretically, use groundwater
for a household water source. Risks and hazards for the identified COCs are summarized in Table 6-7.

Edtimated potentia exposure to COCs in surface water or sediment did not result in unacceptable
carcinogenic risk or noncarcinogenic hazard. Current Site workers and potentia child trespassers did not
have an individua pathway or combined single medium pathway with an HI in excess of 0.6 or an ILCR
greater than 2E-6. The cross-pathway HI and cancer risk for these two receptor types were also within
the acceptable carcinogenic risk range. These projections indicate that neither group is a sgnificant risk
of ddleterious hedlth effectsresulting from RME to dl media. These receptor groups do not warrant further

consderation.

6.1.6 SteRisk Summary

6.1.6.1 Summary of Surface Soil Risk

The Site 15 COCs identified for surface soil in the HHRA are apha-chlordane, arsenic, benzo(a) pyrene
equivaents (BEQS), didrin, and gamma-chlordane. Remedid goadsfor Steresdent are presented in Table
6-8. For more information regarding residentia risk, reference the RI.
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Table 6-7
Risk and Hazard for I dentified COCsand Pathways of Concern
Site Resident Site Worker
Chemical Adult HQ Child HQ ILCR Adult HQ Adult ILCR

Incidental I ngestion of Surface Soil

Aldrin 0.000091 0.0009 5.3E-08 0.000033 6.0E-09
Alpha- 0.011 0.099 9.5E-07 0.0038 1.1E-07
Chlordane

Arsenic 0.082 0.77 4.2E-05 0.029 4.7E-06
BEQ NA NA 1.2E-06 NA 1.3E-07
Dieldrin 0.025 0.23 2.3E-05 0.0089 2.5E-06
gamma:

Chlordane 0.021 0.20 1.9E-06 0.0075 2.1E-07
Heptachlor

epoxide 0.00063231 0.0059 8.6E-08 0.00022569 9.6E-09
Manganese 0.0057 0.053 NA 0.0020 NA

Cumulative HI
or ILCR 0.1 14 7E-05 0.05 8E-06

Dermal Contact with Surface Soil

Aldrin 0.000075 0.00024667 2.4E-08 0.000053 9.7E-8
Alpha- 0.009 0.029 4.3E-07 0.0062 1.7E-07
Chlordane

Arsenic 0.017 0.056 4.7E-06 0.012 1.9E-06
BEQ NA NA 5.3E-07 NA 2.2E-07
Dieldrin 0.020 0.067 1.0E-05 0.015 4.2E-06
gamma:

Chlordane 0.017 0.057 8.4E-07 0.012 3.4E-07
Heptachlor

epoxide 0.00051877 0.0017 3.8E-08 0.00037015 1.6E-08
Manganese 0.0012 0.0038 NA 0.00083251 NA

Cumulative HI
or ILCR 0.06 0.2 2E-05 0.05 7E-06
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Table 6-7
Risk and Hazard for I dentified COCsand Pathways of Concern
Site Resident Site Worker
Chemical Adult HQ Child HQ ILCR Adult HQ Adult ILCR

Incidental Ingestion of Groundwater (Area 1)
Arsenic 20 47 4.9E-03 7.1 1.1E-03

Dieldrin 0.0071 0.016 3.1E-06 0.0025 7.2E-07

Cumulative HI
or ILCR 20 47 5E-03 7 1E-03

Incidental Ingestion of Groundwater (Area 2)

Arsenic 8.0 19 2.0E-03 3 5.0E-04
Dieldrin 0.021 0.050 9.3E-06 0.0076 2.2E-06
Cumulative HI
or ILCR 8 19 2E-03 3 5E-04
Notes:
NA = not applicable
HQ = hazard quotient

ILCR

incremental lifetime excess cancer risk
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Table6-8

Surface Soil Remedial Goal Optionsfor Site Resident

Site 15— NAS Pensacola

Site Resident

EPC ILCR= ILCR= ILCR=
Chemical (ma/kg) HI HI =01 HI =01 HI =30 ILCR 1E-6 1E-5 1E-4
Arsenic 18.03 0.78 231 231 69.4 4.3E-05 0416 416 41.6
apha-Chlordane 0.466 011 041 41 123 12E-06 0.401 401 401
BEQ 0.104 NA NA NA NA 15E-06 0.071 0.71 71
Dieldrin 0.907 0.27 0.34 34 102 2.8E-05 0.033 0.33 33
gamma-Chlordane 0.918 0.22 041 41 12.3 2.3E-06 0.401 4,01 40.1
Notes:
RGO = Remedia Goal Option, calculated in accordance with RAGS, based on the child receptor for site residents
EPC = Exposure Point Concentration
HI = Hazard Index
ILCR = Incremental Lifetime Excess Cancer Risk
mg/kg = milligrams per kilogram

Calculated in accordance with RAGS including the Site Resident Incidental Ingestion and Dermal Contact Exposure Pathways.

36



Record of Decision

NAS Pensacola Operable Unit 4

Site 15 — Pesticide Rinsate Disposal Area
November 30, 1999

Hazard Index (HI) Summary
All 15 soil sample locations had a cumulative HI of lessthan 1 under the industrid scenario.

Incremental Lifetime Cancer Risk (ILCR) Summary
Twenty-four samplelocations had reported concentrations resulting in an industrial cumulative risk gregter

than 1E-6. Arsenic was the primary risk driver a the 24 |ocations with contributions from dieldrin at two
locations and apha-chlordane and BEQs at one location each. Figure 6-1, Cumulative Risk in Site 15
Surface Soil Industrid Scenario, presentsthe cumulative point risk calculated for the Steworker at Site 15
s0il sampling locations.

6.1.6.2 Summary of Groundwater Risk
The Site 15 groundwater COCs are arsenic and dieldrin.

HI Summary
Six of the 28 well locations had reported concentrationsresulting in an industrial cumulative HI greater than

1, with arsenic as the primary hazard driver.

ILCR Summary
The 28 wells sampled had reported concentrations resulting in both resdentia and industrid cumulativerisk

greater than 1E-6 (See Figure 6-2). However, only seven locations had arsenic concentrations exceeding
the FPDWS (50 Fg/L). Arsenic wasthe primary risk driver in groundwater. Dieldrin contributed to therisk
estimates a 19 well locations. However, the FGGC for dieldrin is 0.1 Fg/L. Anaytica results indicated
the FGGC was exceeded at onewdll, 15GS68 (0.11Fg/L). Thisvaueis consdered essentidly equivaent
to the FGGC; subsequent sampling did not confirm the presence of diddrin. Therefore, diddrin
concentrations in groundwater do not warrant further attention during the FS.
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Remedial Goal Options

RGOs are chemica concentrations computed to equate with specific risk and/or hazard gods that may
be established for a particular Site. As previoudy discussed, a COC is any COPC that significantly
contributesto a pathway of concern. A pathway having an ILCR greater than 1E-06 or an HI greater than
1 isdefined-asapathway of concern, and an individua chemical which contributes 0. 1 HQ to acumulative
HI exceeding 1.0 is considered to significantly contribute to the pathway ILCR or HI. Based on this
method, COCs were identified which required cadculating RGOs. These are listed in the risk
characterization section of the HHRA.. Incluson in the RGO table does not necessarily indicate that
remedia action will be required to address a specific chemical. Instead, RGOs are provided to facilitate

risk management decisons.

In accordance with USEPA Region 1V Supplemental Guidance to RAGS, Devel opment of Risk-Based
Remedial Options (USEPA, 19953), RGOs were calculated at 1E-04, 1E-05, and 1E-06 risk levelsfor
carcinogenic COCs and H.Q. gods of 3, 1, and 0.1 for noncarcinogenic COCs. RGOsfor carcinogens
were based on the LWA and the adult site worker. Groundwater RGOs for the site resdent and site
worker are presented in separate tables (where applicable) in each ste-specific HHRA. Hazard-based
RGOs were calculated based on ether the hypotheticd Site resdent or the adult site worker, as noted in
the each corresponding table. Tables 6-8 and 6-9 present RGOs for COCs identified in soil and Tables
6-10 through 6-13 present RGOs for COCs identified in groundwater.

Table 6-9
Surface Soil Remedial Goal Optionsfor Site Worker
Site 15— NAS Pensacola

Ste Worker
EPC HI = HI = HI = ILCR= ILCR= ILCR=
Chemical (mg/kg) Hl 0.1 1.0 3.0 ILCR 1E-6 1E-5 1E-4
Arsenic 18.03 0.032 56.7 567 1700 5E-06 353 35.3 353
alpha-
Chlordane 0.466 0.0069 6.7 67 202 2E-07 242 24.2 242
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Table6-11
Surface Soil Remedial Goal Optionsfor Site Worker
Site 15 - NAS Pensacola

Ste Worker
EPC HI = HI = HI = ILCR= ILCR= ILCR=
Chemical (mg/kg)  HI 0.1 1.0 3.0 ILCR 1E-6 1E-5 1E-4
BEQ 0.104 NA NA NA NA 2E-07 0.43 43 43
Dieldrin 0.907 0.016 5.6 56 168 5E-06 0.20 2.0 20
gamma
Chlordane 0.918 0.014 6.7 67 202 4E-07 242 24.2 242
Notes:
RGO = Remedial Goal Option, calculated in accordance with RAGS, based on the child receptor for siteresidents
EPC = Exposure Point Concentration
HI = Hazard Index
ILCR = Incremental Lifetime Excess Cancer Risk
mg/kg = milligrams per kilogram

Calculated in accordance with RAGS including the Site Worker Incidental Ingestion and Dermal Contact Exposure
Pathways.

Table6-12
Surface Soil Remedial Goal Optionsfor Site Worker
Site 15— Exposure Area 1

Ste Resident
EPC HI = HI = HI = ILCR = ILCR= ILCR =
Chemical (mg/kg) HI 0.1 1.0 3.0 ILCR 1E-6 1E-5 1E-4
Arsenic 0.219 47 0.00047 0.0047 0.014 4.9E-03  0.000045 0.00045 0.0045

Dieldrin 0.0000129  0.0165 0.00008  0.0008  0.002 3.1E-06  0.0000042  0.000042 0.00042

Notes:

RGO = Remedia Goa Option, calculated in accordance with RAGS, based on the child receptor for siteresidents
EPC = Exposure Point Concentration

HI = Hazard Index

ILCR = Incremental Lifetime Excess Cancer Risk

mg/lL = milligrams per liter

Calculated in accordance with RAGS including the Site Incidental 1ngestion Exposure Pathway.
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Table6-11
Surface Soil Remedial Goal Optionsfor Site Worker
Site 15— Exposure Area 1
NAS Pensacola

Ste Worker
EPC ILCR= ILCR= ILCR =
Chemical (mg/L) HI HI =01 HI=10 HI =3.0 ILCR 1E-6 1E-5 1E-4
Arsenic 0.219 7.1 0.0031 0.031 0.092 1.1E-03 0.00019 0.0019 0.019
Dieldrin 0.0000129 0.0025 0.00051 0.0051 0.015 7.2E-07 0.000018 0.00018 0.0018
Notes:
RGO = Remedia Goal Option, calculated in accordance with RAGS, based on the child receptor for site residents
EPC =  Exposure Point Concentration
HI = Hazard Index
ILCR = Incrementa Lifetime Excess Cancer Risk
mg/L = milligrams per liter

Calculated in accordance with RAGS including the Site Worker Incidental Ingestion Exposure Pathway

Table6-12
Surface Soil Remedial Goal Optionsfor Site Worker
Site 15— Exposure Area 2
NAS Pensacola

Site Resident
EPC ILCR = ILCR=  ILCR=
Chemical (mg/kg) HI HI=0.1 HI=10 HI=30 ILCR 1E-6 1E-5 1E-4
Arsenic 0.091 47 0.00020 0.0020 0.0059 4.9E-03 0.000019 0.00019 0.0019
Dieldrin 0.000039 0.0165 0.00024 0.0024 0.0071 3.1E-06 0.000013 0.00013 0.0013
Notes:
RGO = Remedia Goal Option, calculated in accordance with RAGS, based on the child receptor for site residents
EPC =  Exposure Point Concentration
HI = Hazard Index
ILCR = Incrementa Lifetime Excess Cancer Risk
mg/L = milligrams per liter

Calculated in accordance with RAGS including the Site Resident Ingestion Exposure Pathway.

Table 6-13
Surface Soil Remedial Goal Optionsfor Site Worker
Site 15— Exposure Area 2
NAS Pensacola

Ste Worker
EPC ILCR = ILCR = ILCR =
Chemical (mg/L) HI Hl =0.1 HI =10 HIl =3.0 ILCR 1E-6 1E-5 1E-4
Arsenic 0.091 7.1 0.0013 0.013 0.038 1.1E-03 0.0008 0.008 0.008
Dieldrin 0.000039 0.0025 0.00155 0.0155 0.046 7.2E-07 0.000054 0.00054 0.0054
Notes:
RGO = Remedia Goal Option, calculated in accordance with RAGS, based on the child receptor for site residents
EPC =  Exposure Point Concentration
HI = Hazard Index
ILCR = Incrementa Lifetime Excess Cancer Risk
mg/L = milligrams per liter

Calculated in accordance with RAGs including the Site Resident Ingestion Exposure Pathway.
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6.1.7 Risk Uncertainty
Uncertainty associated with estimating chemical uptake from exposureto groundwater issummarized here.
For a complete description of the uncertainties associated with the HHRA see the RI (EnSafe, 1997).

The primary source of uncertainty in the groundwater exposure pathway is the potable use assumption,
whichrepresents ahighly conservative approach to assessing the sgnificance of groundwater impacts. Site
15 continues to be used to store and mix fertilizer, pesticides, and herbicides associated with golf course
maintenance activities. Municipa weater linessarvicethesteand indudtrid activities; therefore, groundwater
below Site 15 is not currently used as a potable or industrid source. It isnot anticipated that groundwater
below Site 15 would be used as a potable supply in the future; therefore, no exposure to contaminated
groundwater is expected.

Supplementa guidance was presented in draft form in June 1994 by USEPA Region 1V to streamlinethe
approach used to address contaminant inha ation viathe groundwater exposure pathway. According to the
draft supplementa guidance, the CDI for the inhdation pathway is equivaent to that of the ingestion
pathway, where 2 liters of groundwater areingested dally.

According to the draft guidance, the risk/hazard posed by the pathways is cumulative; two times the ord
ingestion pathway CDI has been proposed as an equivaent caculation for the cumulative ingestion and
inhdation exposure pathways. Previoudy, these pathways were cadculated separately using
chemical-specific factors and pathway-specific exposure assumptions. In addition to thesefactors, thisdraft
method does not consider fugacity (i.e., the propendty for asubstanceto "break freg" from the containing
medium) as part of the suggested cal culation. This proposed method includestheinhal ation reference dose
or dope factor, but it is goplied to the ingestion formula.
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A dmilar gpproach for limiting RME uncertainties was taken for groundwater. It would beimplausble to
expect an individua to be chronicaly exposed to the maximum concentration of each groundwater
chemical. Subgtitution of the 95% UCL mean concentration for each chemical provides a reasonably
consarvative estimate of the chronic concentrations to which an individud may be exposed via the
groundwater pathway. Spatial andysis shows that inorganic and organic COPCs did not consistently
coexist, and detections gppeared to be random rather than suggestive of a defined plume.

The potentid for high bias is introduced through the exposure setting and pathway sdection due to the
highly conservative assumptions (e.g., future resdentia use) recommended by USEPA Region IV when
asessing potentia and current exposure. The exposure assumptions made in the Site worker scenario are
aso very conservative and would tend to overestimate exposure. Current site workers are not exposed

to Site groundwater and contact with soil is expected to be minima due to coverage by existing festures.

Future resdentid use of Site 15 resulting in exposure to current soil conditionsisunlikely. If thisareawere
developed as residentia sites, most of the present buildingswould be razed and the surface soil conditions
would likely change — the existing soil could be covered with roads, driveways, landscaping soils, or
structures — or parts of the property could be madeinto playgrounds. These factorsindicate that exposure
pathways assessed in the HHRA would generdly overestimate the risk and hazard posed to current site

workers and future residents.

The following uncertainties are associated with estimation of risks:

In hazard and risk evauations, risks or hazards presented by several chemicals reported for the same
exposure have been added to provide a sum of estimated totd risk or hazard for that particular exposure.

This conservative assumption is scientificaly accurate only where individud
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chemical hedlth effects are directed at the same effect and same target organ. Effects may be additive,
synergidtic, or antagonistic. Since many chemicals have different noncarcinogenic actions or targets, this
approach may overestimate risk.

Risks cdculated from dope factors are derived using alinearized multistage procedure; therefore, they are
likely to be conservative upper-bound estimates. Actud risks may be much lower.

6.2  Ecological Risk Assessment

The eastern cottontail rabbit and the American robin were sel ected as assessment endpoint wildlife species
for the BRA's ecologica component, as no endangered species were identified at the dte. This risk
evauationindicates potentia sub-letha effects to these species from maximum detected arsenic, mercury,
and possibly surfaces soil pesticide concentrations. However, associated caculations are based on
consarvative assumptions (i.e., the rabbit or robin receives 100% of its diet from areas of maximum
contaminant concentrations), which in redlity, do not occur. Downgradient surface water, sediment, and
biota (within Bayou Grande and Wetland 65) were not at risk from the site, given their distance, the shalow
groundwater quality adjacent to the water bodies, and the nature and limited extent of site-impacted
groundwater. The bayou and wetland will be further evauated during the RIsfor Sites 40 and 41.
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7.0 DESCRIPTION OF REMEDIAL ALTERNATIVES

The Site 15 FS report presented the remedia volumes to be addressed and detailed analysis of five
potential groundwater remedia options and four soil remedia options. These dternatives were devel oped
to provide arange of site remedid actions. ThisROD section summarizesthe dternatives described in the
FS report.

The groundwater dternatives presented in the FS were:

Alternative 1 No action

. Alternative 2 Monitored naturdl attenuation

. Alternative 3 Groundwater recovery and discharge to federally-owned treatment works
(FOTW)

. Alternativeda  Groundwater recovery and ex-gtu coagul ation/precipitation

. Alternativedb  Groundwater recovery and ex-Situ ionic exchange

The soil aternatives presented were:

Alternative 1 No action

Alternative 2 Indtitutiona controls

Alternative 3 Limited excavation to industria scenario and offsite disposa

Alterndtive 4 Asphat cover with indtitutiona controls and limited excavation

The god of the FSisto sdect remedies based onthe fundamentd criteriaincluding: (1) protecting human
hedlth and the environment, (2) complying with ARARS, and (3) reducing untrested hazardous waste.
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7.1  Remedial Volumes
Remedid volumes were developed based on remedia gods presented in the HHRA and governing
ARARs. Remedia Gods for surface soil and groundwater are presented in Section 7.1.1 and remedia

volumes arein Section 7.1.2.

7.1.1 Remedial Goals

Site 15 Remedia Goals, which have been proposed to protect human hedth and the environment, given
current and future land use, are set at an indugtrid point risk of 1E-06. That is to say, the risk pathways
fromexposureto contaminated groundwater and soil will bediminated to aleve protective of Steworkers.
Based onindudtria use, indtitutiona controlswill beimplemented in accordance with the LUCAP between
Florida, USEPA, and the U.S. Navy. Thisindustrial RGisin lieu of the 1E-06 resdentid risk threshold as
outlined by FDEP. With the use of the LUCAP, FDEP would not require remediation of surface soil to
levels lower the Soil Cleanup Target Levels (SCTLS) for industrial use. These concentrations, presented
in Table 7-1, were used to calculate remedia volumes.

Table7-1
Soil Threshold Concentrations
Parameter Concentration (mg/kg)
Arsenic 3.7
BEQs 05
Dieldrin 0.3
chlordane 11.0

Site 15 contaminant concentrations exceed the FDEP SCTLs in surface soil at 23 sample locations.
The primary contaminant a these locations is arsenic, with dieldrin contamination at sample locations
15804, 15S14, and 15S15 and BEQ contamination at sample location 15S21. Sample location 15516,
one of the 23 locations, is beneath Building 2640, where the exposure pathway isincomplete. The

remaining sample locations exceeding the threshold are not covered.

47



Record of Decision

NAS Pensacola Operable Unit 4

Ste 15 — Pesticide Rinsate Disposal Area
November 30, 1999

Groundwater RGs are FPDWS, FSDWS, FSWQS, or MCLs, whichever is more stringent. Guidance
concentrations (i.e., FGGCs) are to-be-consdered (TBCs). Samples from ten monitoring well
locations exceeded arsenic’ s RGs, athough samples from only seven locations exceeded the FPDWS
of 50 Fg/L. The other three locations exceeded the arsenic RG, but were less than the FPDWS.

Using these remedid godss, the remedid action aternatives were devel oped. The contaminated areas
requiring remediation are shown on Figure 7-1 for soil and Figure 7-2 for groundwater. How each

dternative will address contamination at Site 15 and an estimated cost are described bel ow.

7.1.2  Remedial Volumes
Remedid volumes for soil and groundwater cleanup were based on the contaminants exceeding Site 15
RGs.

7.1.2.1 Remedial Soil Volumes

During the FS, site soil was screened using residentid hazard and risk. RGs based on land use
remaining industrial, which were presented in the HHRA for a future site worker, are FDEP s SCTLs.
Where contamination was not completely delinested, remedia soil volumes were cdculated on a
sample-point basis to a depth of 2 feet bgs and a 10-foot radius to estimate cost and soil volumes. The

criteriato develop remedia volumes are presented below.
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. Sample locations with cumulative risk less than the industrial-based god of 1E-06 were

diminated from further evauation under the FS.

. Sample locations with contaminant concentrations greater than FDEP SCTLs were used to

ddlineate the area and volume of surface soil to be evaluated for remedid dternativesin the FS.

. Sample location 15516 was excluded from proposed remediation since it is beneath Building

2640 and protected from receptors.

Contaminant-specific screening of point risk data indicates that 23 Site 15 sample locations exceed the

risk threshold levels for future site workers. These areas are presented in Table 7-2, Site 15 Surface

Soil Volume Estimates. Figure 7-1, Soil Exceeding Remedid Gods, showsthe areaslisted in Table

7-2. Thetota estimated volume of soil requiring further evduation at Site 15 is 580 yd?.

Table 7-2
Site 15 Surface Soil Volume Estimates
Affected Area Contaminants Soil Volume
Designation Exceeding RG Affected (yd®) Basis

15804, S05, S14, S15,

S27, 61, S63 Arsenic, Dieldrin 140 Exceeds FDEP SCTLs
15812, S13 Arsenic 80 Exceeds FDEP SCTL
1541, 42 Arsenic 80 Exceeds FDEP SCTL
15507, S20, S21, s64 Arsenic, BEQ 80 Exceeds FDEP SCTLs
15802 Arsenic 30 Exceeds FDEP SCTL
15510 Arsenic 30 Exceeds FDEP SCTL
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Table7-2
Site 15 Surface Soil Volume Estimates
Affected Area Contaminants Soil Volume
Designation Exceeding RG Affected (yd®) Basis
1545 Arsenic 30 Exceeds FDEP SCTL
15552 Arsenic 30 Exceeds FDEP SCTL
15S53 Arsenic 30 Exceeds FDEP SCTL
15S55 Arsenic 30 Exceeds FDEP SCTL
15558 Arsenic 20 Exceeds FDEP SCTL
Total Soil Volume 580

7.1.22 Remedial Groundwater Volumes

Shadlow groundwater under approximately 40,000 square feet () of Site 15 is contaminated by
arsenic. Figure 7-2, Site 15 Groundwater Remediation Aress, shows the area of shallow groundwater
contamination, which was determined by the data review presented in the FS. To determine the tota
volume of groundwater requiring remedia action, an effective water-bearing porosity of 35% was
assumed for the shalow groundwater zone. The total surface area of groundwater contamination was
multiplied by the aguifer thickness (20 feet) and porosity, then converted to gallons, resulting in an
edimated contaminated water volume of 2.1 million gdlons.

7.2 Groundwater Alternatives
7.2.1 Alternativel: No Action

The cost for Alternative 1, presented below, is considered the maximum case scenario.

Capital Cost: $0.00

Operation & Maintenance (O& M) Present Worth: $0.00

Five year annud review: $10,000 per review
Net Present Worth: $24,400
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The NCP requires congderation of ano-action aternative as a basdine against which other dternatives
are compared. In the no-action aternative, no further action will be taken to contain, remove, or treat

groundwater in which contamination exceeds performance standards.

Hedlth risks for potentid future resdents will remain and no chemica-specific ARARS will be met. This
dternative does not meet the effectiveness criterion because it does not reduce future exposures for the
unlikely future child resdent through exposure to groundwater. Contaminated waste/soil may threaten
Ste groundwaete.

7.2.2 Alternative 2: Monitored Natural Processed| nstitutional Controls

The codt for Alternative 2, presented below, is consdered the maximum case scenario.

Capital Cost: $103,150
O&M Present Worth: $537,000
Remedid Action Contractor: ~ $100,000
Totd Cost: $740,000

This dternative would include

. Ingtitutiona controlsimposed in accordance with the LUCAP to redtrict groundwaeter use of the
aurficid zone of the Sand-and-Gravel Aquifer within 300 feet of the Ste.

. Annud review of the indtitutiona controls and certification thet the controls should remainin
place or be modified to reflect changing site conditions.

. Ingtdlation of at least two additional monitoring wells; one north of 15GS70 and one east of
15GR66 and south of 15GS71.
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. Groundwater monitoring to ensure that natural attenuation processes would be effective and

that contaminants exceeding performance standards did not migrate.

. A review during which the Navy would determine whether groundwater performance sandards

continue to be appropriate and if natural attenuation processes are effective.

. Continued groundwater monitoring a sampling intervas to be established by the Navy, with
FDEP and USEPA concurrence. The groundwater monitoring program would continue until the
dternative has achieved continued attainment of the performance standards and remains
protective of human hedlth and the environment.

Groundwater samples would be collected in accordance with the monitoring plan to be completed
during remedia design. Proper well congtruction and devel opment techniques, ong with alow-flow
sampling method, would be used during the monitoring. The Navy may revise the groundwater

monitoring program sampling intervas with USEPA and FDEP concurrence.

7.2.3 Alternative3: Groundwater Recovery and Dischargeto FOTW

The cost for Alternative 3, presented below, is considered the maximum case scenario.

Capitd Cogt: $248,000
O&M Present Worth: $253,000
Monitoring (Present Worth): ~ $102,300
Total Cost $603,300
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Thisdternaiveincludes;

Congtruction of two groundwater extraction wells with associated pumps and wiring.

Congtruction of piping and connection into the FOTW's sanitary sewer line.

Groundwater monitoring of the Site for arsenic to evauate the system's effectiveness.

Ingtitutiona controlsimposed in accordance with the LUCAP to redtrict groundwaeter use of the
aurficid zone of the Sand-and-Gravel Aquifer within 300 feet of the Site until performance gods
are achieved.

Annud review of the inditutiona controls and certification that the controls should remainin
place or be modified to reflect changing site conditions.

For evauation, a conceptua groundwater recovery system for Site 15 would include:

One recovery well ingtaled through the top 20 feet of the surficid aquifer immediately
downgradient of each plume. The wells would have an estimated pumping rate of 30 gpm.

Both wells designed per site-pecific hydrogeology (i.e., filter packs and screen sizes would be
determined using Site-specific grain-gze andyses and projected recovery raes).

Both wells equipped with pumps that could extract between 20 and 50 gpm. Head
requirements would be determined during remedia design.

Both wdlls equipped with controls and telemetry in the maintenance complex.

Discharge piping directly to the FOTW sewer system.
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The groundwater area to be recovered by the single recovery well during one year would be 200 to 300
feet wide and 400 to 450 feet long, or approximately 120,000 square feet. Assuming ascreened interval
of 20 feet and aporosity of 0.35, the pore volume recovered by one well in one year would be 6.3 million
gdlons. Two wdlswill be operating a separate locations, so the tota volume recovered during one year
would beroughly 12.5 million gallons. An aquifer test would be performed during the design phaseto verify

flow rates and capture zones.

Typicdly, groundwater recovery systems are designed to remove multiple pore volumes from impacted
areas. To estimate codts, it is assumed that remova of one pore volume per year would be required. For

five-years operation, 62.5 million galons of groundwater would be removed from impacted aress.

Inthis dternative, monitoring would include sampling the 18 monitoring wells and two proposed recovery
wels for arsenic annudly for 30 years. Five QA/QC samples would be collected in each sampling event
to ensure analysis quality. The andytical data would be collected and reported aong with theoretica
modeling results depicting the contaminant plume's changes.

7.2.4 Alternative 4. Groundwater Recovery and Ex-Situ Treatment
This dternative would include the same components as Alternative 3, plus construction of a ex-gtu
trestment facility usng coagulation/precipitation and solids separation (Alternative 4a) or ion exchange

(Alternative 4b). Costs presented for each aternative are considered maximum case scenarios.

Alternative 4a: Coagulation/Precipitation and Solids Separ ation

Capitd Cost: $1,295,800
O&M (Present Worth 5 years) $2,571,100
Tota Cost: $3,867,000
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This dternative uses physica-chemica coagulation/precipitation and solids separation to remove arsenic

from extracted groundwater. This process requires that extracted groundwater pass through two or more
tanks where pH is adjusted, coagulation chemicals are added and mixed, and arsenic is precipitated in a
dudge. The dudge generated by thistrestment technology would need to befilter pressed to increase solid

contents and remove excess fluid. The dudge generated by this process would be tested and placed in a
Subtitle C or D landfill.

Alternative 4b: Ion Exchange

Capital Cost: $1,295,800
O&M (Present Worth 5 years) $2,305,500
Tota Codt: $3,105,000

This dternative uses physica -chemica ionic exchange to filter arsenic from extracted groundwater as it
passes through ion-exchange chambers, exchanging counter-ions (i.e., ions of opposite charge) for the
arsenic. As exchange materia used inion exchangeis exhausted, additiona counter-ionsare applied. The

ion-exchange process produces a liquid waste (trested water) that must be discharged to the FOTW.

7.3 Sail Alternatives
7.3.1 Alternative 1: No action

The cost for Alternative 1, presented below, is considered the maximum case scenario.
Capitd Cost:  $ 0.00

O&M: $24,400
Totd Cost:  $24,400
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During the development and evaluation of aternatives, USEPA guidance requires that a no-action
dternative be conddered asabasdine againg which dl other dternativeswill be evauated. In the no-action
dternative, no remedia actionswould be taken to contain, remove, or treat soil contamination that exceeds
risk-based cleanup goas. Soil would remain in place to attenuate according to natural biotic or abiotic
Processes.

Since this dternative leaves contamination ongte above acceptable risk based levels, the NCP requiresa
review of Site conditions every five yearsfor atotal of 30 years.

7.3.2 Alternative 2: Ingtitutional Controls

The cost for Alternative 2, presented below, is considered the maximum case scenario.

Capita Codt: $50,000
O&M Cost: $24,400
Tota Cost: $74,400

This dternative would include:

Ingtitutional controlsimposed in accordance with the LUCAP to restrict access to contaminated
soil.

A five-year review of the inditutiona controls and certification that the controls should remain in
place or be modified to reflect changing site conditions.

This dternative would not provide any additiona effectiveness for the current-use scenario, but would

provide long-term effectiveness by restricting future use and access. Current and future Ste workerswould
be exposed to soil which presents risks greater than 1E-6 during activitiesin
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whichthey contact surface soil. Thisaternativewould not reduce contaminant toxicity, mobility, or volume.
No risks would be posed during short-term implementation.

7.3.3 Alternative 3: Limited Excavation to Industrial Scenario and Offsite Disposal
The cost for Alternative 3, presented below, is considered the maximum case scenario.

Capital Cost: $230,000
O&M Costs: $ 0.00
Tota Cost: $230,000

This dternative includes:

! Excavationand offsite disposa of 580 cubic yards (yd?®) of soils presenting risks greater than 1E-6
to a current or future site worker.

Implementation of ingtitutiona controls in accordance with the LUCAP redtricting Site use to
indudtrid.

A five-year review of the indtitutiond controls and certification that the controls should remain in
place or be modified to reflect changing Ste conditions.

This dternative would remove soils presenting risk to current and future site workers and control access
and site use through indtitutiond controls. Short-term risks due to ingestion, inhdation, and contact would
be present to congtruction workerswho are performing the remova; however, theserisks can be minimized
through proper use of engineering controls and persona protective equipment. The public will be
adequately protected during the remova of contaminated soils by following the U.S. Department of
Trangportation regulations and requirements during transport
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of contaminated soils to the fina disposa facility. It is anticipated that the soil will be disposed of a a
RCRA Subtitle D sanitary landfill because soil concentrations are less than 100 mg/kg.

7.3.4 Alternative 4. Asphalt Cover with Ingtitutional Controlsand Limited Excavation
The cost for Alternative 4, presented below, is consdered the maximum case scenario.

Capita Cost: $264,900
O&M Cost: $ 67,400
Tota Cost $332,300

This dternative would include:

Installation of a 4- to 8-inch asphalt cover over contaminated soils to prevent exposure to
contaminated soil.

Excavation and offsite disposal of approximately 205 yd® of soil which presents risks greater than
|E-6 to current and future Site workers.

Annua inspection of the agphdt coversto ensure that the cover is functioning as designed.

Implementation of indtitutional controls in accordance with the LUCAP to redtrict access and Site
use to indudtrid.

A five-year review of the inditutiond controls and certification that the controls should remainin
place or be modified to reflect changing Site conditions.

Covers provide rdigble protection againgt derma contact and ingestion of contaminated soil. They isolate
contaminants exceeding risk and guidance concentrations in environmenta media,
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controls would help ensure continued cover effectiveness and regular maintenance would be required. In
additionto protecting againgt existing contamination, the cover drainage system would enhance the current
controls for protection againg future releases. As operations continue, the drainage system would help
prevent additiond contamination fromreleases of herbicides containing arsenic by transporting rinsate and
sormwater runoff to the FOTW. These necessary storm water controlswould be addressed during cover
design. Excavation is effective through remova of contaminated soil exceeding PRGs.

7.4  Applicable or Relevant and Appropriate Requirements

The remedia action for Site 15, under CERCLA Section 121(d), must comply with federal and state
environmentd laws that are either gpplicable or relevant and appropriate. Applicable requirements are
standards, criterig, or limitations promulgated under federal or dtate law that specifically address a
hazardous substance, pollutant, contaminant, remedia action, location, or other circumstance a a
CERCLA dte. Relevant and gppropriate requirements are those that, while not applicable, till address
problems or Stuations sufficiently smilar to those encountered ongte that their use is wel-suited to the

particular Ste. TBC criteria are nonpromulgated advisories and guidance that are not legdly binding, but

should be conddered in determining the necessary level of cleanup for protection of hedth or the

environment.

Theaffected groundwater inthe aquifer beneath Site 15 has been classified by USEPA and FDEP asClass
1A and G-1, a potentia source of drinking water. It is Florida and USEPA's policy that groundwater
resources be protected and restored to their beneficia uses. A complete definition for USEPA's
groundwater classificationis provided intheGuidelinesfor Groundwater Classification under the EPA
Groundwater Protection Strategy, Fina Draft, December 1986. Floridagroundwater classficationsare
defined in Chapter 62-520, Groundwater Classes, Standards, and Exemptions.
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While TBCs do not have the status of ARARS, the gpproach to determining if a remedid action is
protective of human health and the environment involves consderation of TBCs, dong with ARARS.
Potentidl ARARs for dl of the dternatives are presented in the Site 15 feasibility studly.

Chemica-specific ARARS are specific numerica quantity restrictions on individudly listed chemicds in
gpecific media An example of a chemica-specific ARAR would be the MCL s specified under the Sefe
Drinking Water Act. Since there are usudly numerous chemicas of concern for any remedid Ste, various
numerica quantity requirements can be ARARs. Table 7-3 ligts chemica-specific ARARs for Ste 15's
selected remedy.

Location-specific ARARSs are redtrictions placed on the concentration of hazardous substances or the
conduct of activities solely on the basis of location. Examples of |ocation-specific ARARsinclude sateand
federa requirementsto protect floodplains, critica habitats, and wetlands, and solid and hazardous waste
facility Sting criteria. Table 7-4 summarizes the location-specific ARARs for Sitel5's selected remedy.

Action-specific ARARs aretechnology- or activity-based requirements or limitations on actionstaken with
respect to hazardouswastes. Theserequirementsaretriggered by the particular remedid activities selected
to accomplish aremedy. Table 7-5 ligts action-specific ARARs and TBCsfor Site 15's selected remedly.
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Requirements

Status

Table 7-3

Chemical-Specific ARARSs for the Selected Remedy

Requirement Synopsis

Application to the RE/FS

Federal Requirements

Safe Drinking Water Act MCLs
40 CFR 141.11 - 141.16

Safe Drinking Water Act MCLGs
40 CFR 141.50-141.51

Relevant and Appropriate

Relevant and Appropriate

MCLs have been set for toxic compounds as
enforceable standards for public drinking water
systems. SMCLs are unenforceable goals regulating
the aesthetic quality of drinking water.

MCLGs are unenforceable goals under the SDWA.

The surficial zone of the Sand-and -Gravel-Aquifer isa
potential, although unlikely, source of drinking water. Some
contamination in the plume below Site 15 exceed MCL s and
SMCLs.

The surficial zone of the Sand-Gravel-Aquifer is a potential,
although unlikely, source of drinking water. Some
contaminations in the plume below Site 15 exceed MCLGs.

State Requirements

Groundwater Cleanup Target
Levels Florida Administration
Code (FAC) 62-785

Soil Cleanup Target Levels
Florida Administrative Code,
(FAC) 62-785

Drinking Water Standards,
Monitoring, and Reporting, FAC
62-550

Ground Water Classes, Standards,
and Exemptions, FAC 62-520

To Be Considered

To Be Considered

Applicable

Applicable

Establishes groundwater cleanup goals for Florida

Establishes soil cleanup limits for Florida

Establishes drinking water standards for drinking
water aquifers.

Establishes groundwater quality standards and

classification of groundwater aquifers with the state.

Should be considered when setting remediaton objectives.
The goals are not currently promulgated.

Should be considered when setting remediation objectives.
The goals are not currently promulgated.

The surficial zone of the Sand-and-Gravel-Aquifer is a
potential, although unlikely, source of drinking water. Some
contaminants in the plume below Site 1.5 exceed the state
MCLsand SMCLs

The surficial zone sand-and-gravel aquifer is considered a G-
Il aquifer (i.e., a potential source of drinking water)
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Requirements

Table 7-4
Location-Specific ARARSs for Selected Remedy

Status Requirement Synopsis

Application to the RI/FS

Federal Requirements

Executive Order 11988
Floodplain Management Policy

Procedures for Implementing the Requirements
of the National Environment Policy Act 40
CFR Part 6, Appendix A

To be Considered  Establishes guidelines for activities conducted within a

100-year floodplain.

Applicable Sets forth EPA policy carrying out the provisions of
Executive Order 11988, Floodplain Management
Policy, and Executive Order 11990, Wetlands
Protection Policy.

Site 15 is located within a 100-year floodplain.

Site 15 is located within a 100-year floodplain.
Remediaton activities may disturb these areas.

Requirements

Table 7-5
Action-Specific ARARSs for the Selected Remedy

Status Requirement Synopsis

Application to the RI/FS

State Reguirements

Florida Storm-water Discharge Regulations
Title 62 Chapter 62-25

Florida Water Well Permitting and
Construction Title 62 Chapter 62-532

Applicable Establishes design and performance standards and
permits requirements for storm water discharge
facilities.

Applicable Establishes local criteriafor design and installation of

monitoring wells.

Remedies actions may impact stormwater discharge
patterns at Site 15.

Installation of monitoring wells may be a necessary
part of site remediation given any alternative.




Record of Decision

NAS Pensacola Operable Unit 4

Site 15 — Pesticide Rinsate Disposal Area
November 30, 1999

80 COMPARATIVE ANALYSISOF ALTERNATIVES

This section of the ROD providesthe basisfor determining which dternative providesthe best bl ancewith
respect to the statutory balancing criteriain Section 121 of CERCLA, 42 U.S.C. Section 9621, and in the
NCP, 40 CFR, Section 300.430. The mgor objective of the FS was to develop, screen, and evauate
dternatives for remediating Site 15. Alternatives and technologies were identified as potential candidates
to remediate the contamination at Site 15. Their screening was based on their feasibility with respect to the
contaminants present and gte characterisics.  After the initid screening, the remaining
dternatives'technol ogies were combined into potentid remedid dternatives and evaluaed in detall. The

remedid dternative was selected from the screening process using the following nine evauation criteria

Overdl protection of human hedlth and the environment.

Compliance with applicable and/or relevant federd or state public hedth or environmenta
standards.

Long-term effectiveness and permanence.

Reduction of toxicity, mobility, or volume of hazardous substances or contaminants.

Short-term effectiveness or the impacts a remedy might have on the community, workers, or the
environment during implementation.

Implementability, thet is, the adminigrative or technica capacity to carry out the dterndtive.
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! Cost-effectiveness, considering costsfor construction, operation, and maintenanceof theaternative
over thelife of the project, including additiona cogts, should it fail.

Acceptance by the Sate.

Acceptance by the community.

The NCP categorizes the nine criteria into three groups.

Threshold Criteria - Overdl protection of human hedth and the environment and compliance with

ARARSs (or invoking awaiver) are threshold criteria that must be satisfied for an dternative to be
eigiblefor sdection.

Primary Balancing Criteria - Long-term effectiveness and permanence; reduction of toxicity,
mohility or volume, short-term effectiveness, implementability, and cost are primary balancing
factors used to weigh mgor trade-offs among dternative hazardous waste management Strategies.

Modifying Criteria - State and community acceptance are modifying criteria that are formally
takeninto account after public comments are received on the proposed plan and incorporated into
the ROD.

The sdlected dternative must meet the threshold criteriaand comply with dl ARARsor begranted awaiver
for compliance with ARARS. Any dternative that does not satisfy both of these requirementsisnot digible
for sdlection. The Primary Baancing Criteriaare the technicd criteria upon which the detailed andysis of
dterndivesis primarily based. Thefind two criteria, known as Modifying Criteria, assess the acceptance
of the dternative.
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Thefalowing anadysis summearizes the evauation of aternatives for remediating OU 4 under each of the
criteria. Each dternative is compared for achievement of a specific criterion.

8.1 Evaluation of Groundwater Alternatives
The threshold, primary balancing, and modifying criteria are summarized here for the groundwater
aternatives presented in the FS.

8.1.1 Threshold Criteria
All dternatives cong dered for sdection must comply with thethreshold criteria, overdl protection of human
hedlth and the environment, and compliance with ARARs.

8.1.1.1 Oveall Protection of Human Health and the Environment

This criterion eva uatesthe degree of overal protectiveness afforded to human hedlth and the environment.
It assesses each dternative's overd| adequacy.

The no-action aternative does not reduce, treet, or contain chemical concentrationsin groundwater benesth
Site 15 and does not prevent use of this water as a potable source. Therefore, this aternative is not

consdered protective of human heath and the environment.

Under an industrid scenario, Alternative 2 addresses long-term effectiveness and permanence by
preventing exposure to the contaminant source. Protection of human heslth is accomplished by placing
redtrictions on groundwater use and dimination of theingestion pathway through inditutiona controlsinthe
LUCAP. No short-term impacts would be associated with this dternative. No threats to Bayou Grande
and thetida pond have been identified and ongoing monitoring would verify protection of the two bodies

of water and the environment.
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Alternatives 3 and 4 protect human hedlth by containing contaminated groundwater in which arsenic
exceeds FPDWS, thus preventing migration of contaminants beyond the source area and effecting mass
remova in contaminated zones. Extracted groundwater would be discharged to the FOTW and treated
and discharged under the FOTW's permit. Indtitutiona controls (the LUCAP) would prohibit use of
groundweter, thereby, eiminating theingestion pathway. Through hydraulic containment of the contaminant
plume, further migration of contaminated groundwater to Bayou Grande or the tidd pond would be
eiminated.

8.1.1.2 Compliance with ARARS

The no-action dternative does not comply with the RGs developed in Section 7.1.1 of this report; risk
godsare ARARsunder CERCLA. No location- or action-specific ARARs aretriggered by the no-action
dternative. Contaminated groundwater concentrations would continue to exceed the FPDWS.

Alterndtive 2 isintended to comply with chemica-specific groundwater ARARS. Itisnot known et thistime
if groundwater would reach RGs. Arsenic concentrationswould continue to exceed FPDWS in the central
portion of the site. Modding and groundwater sampling are intended to document contaminant migration
over time. Even though the FPDWS would be exceeded, MCLs are only intended for potable water
sources and based on future land-use restrictions, and Site 15 surficia groundwater is not expected to be
a potable water source. No location or action-specific ARARS would be triggered by groundwater
Alternative 2.

Alterndtive 3 and 4, including groundwater recovery and discharge via the FOTW, comply with the
chemica-specific ARARs developed in Section 7.1.1. The contaminated groundwater would be captured
by extraction wells, thereby removing groundwater in which arsenic exceeds FPDWS. Remova of
groundwater from Site 15 is intended to reduce contaminant mass in the aquifer and contain

the two contaminant plumes. The FOTW is subject to NPDES requirements and FOTW effluent
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discharges must meet permit requirements.

Alternatives 4a and 4b must also comply with waste disposal standards for waste generated from the
filtration system; specific waste disposd ARA RS depend on dudge characteridtics. Both federd and Florida
action-specific ARARs would be met by Alternative 4. Hazardous materias may be trested or stored
ongteasaresult of remedia activity and proper management of these materidsin accordance with Florida

Hazardous Waste Rules would be required.

8.1.2  Primary Balancing Criteria
8.1.2.1 Long-Term Effectiveness and Permanence

Alternatives 2, 3, and 4 would provide long-term effectiveness and permanence.

Alterndtive 2 diminatesresdua risk to Steworkersby eiminating the groundwater ingestion pathway; Site
15 will be designated asan indugtria areaand groundwaeter restrictionswill be implemented. Groundwater

will be monitored to ensure Site contaminants do not migrate offste above performance standards.

Alterndtive 3 diminatesresdua risk by massremova from the aquifer. In doing so, the plumeis contained
and contami nant concentrationsarereduced bel ow performancestandards. Groundwater monitoringwould
document the reduction of concentrations to below performance standards and ensure that they remain
there after the system is shut down.

Alterndtive 4 diminatesresidud risk by removing massfrom the aguifer and aso treatsthe water to remove

arsenic concentrations above performance standards. In doing so, the plumeis contained and contaminant

concentrations are reduced to below performance standards.
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Groundwater monitoring would document the reduction of concentrationsto below performance standards
and ensure that they remain after the system is shut down.

8.1.2.2  Reduction of Toxicity, Mobility, or Volume Through Treatment

Alternative 1, No-Action, and Alternative 2, Monitored Naturd Processes/Ingtitutional Controls, would
not reduce the groundwater contaminant’ s mobility or volume; however, toxicity would be dowly reduced
by natural processes.

Alternative 3 would reducetoxicity and volume of contaminated Site groundwater through removing mass,
whichwould dso hydraulicaly contain the plumes, reducing offste mobility. No pretrestment of weater from
the discharge is assumed; however, the discharge would be to the FOTW which would treat the water to
meet its NPDES permit.

Alterndtive 4 would reduce toxicity and volume of contaminated Site groundwater through removing mass
and would control contaminant mobility through hydraulic containment. However, this dternative assumes
that pretreatment of groundwater is required prior to discharge to the FOTW. This aternative would
reduce the volume of dSte groundwater contaminants through physical/chemica separation, using ether
coagul ation/preci pitation and solids separation or ionic exchange. Thisaternative reducestoxicity, mobility,
and volume through trestment, and satisfies the Satutory preference for treatment as a principa eement.

8.1.2.3 Short-Term Effectiveness

There are no short-term effects related to the No-Action or Monitored Natural Processes/ Indtitutional
Controls dternatives, because there is no exposure to groundwater. However, the second aternative is
more effective because it restricts groundwater use and site workers are educated of the potentid hazards.
Site workers collecting groundwater samples for monitoring
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will be trained pursuant to 29 CFR 1910.120 and will use proper persona protective equipment (PPE) to
minimize exposures.

Alternative 3 should not impact the surrounding environment. Approva from the FOTW to discharge to
itssystem would be required prior to system design. All workersinvolved in construction and O&M of the
system should be trained in accordance with 29 CFR 1910.120 and use gppropriate PPE to minimize

exposure.

Alterndtive 4 issmilar to Alternative 3, except that dudges from the processes would need to be handled
and disposed. Depending on the dudge characteritics, workers may be required to handle hazardous
wastes, but workers could be protected with appropriate training and PPE.

8.1.2.4 Implementability

The No-Action dternative is technicaly feasible and easily implemented.

Monitored Natural Processes/Indtitutional Controls (e.g., naturd attenuation) is technicdly feasble and
easly implemented. Monitoring can be performed easly using the existing monitoring wells, however, two
additiona monitoring wells are recommended for modeling. Access to the dte has higtoricaly been well
controlled through the military and accessislimited to personnd only. Additiondly, groundwater isnot used
for a potable or industrid use; however, restriction of groundwater use a Site 15 through the LUCAP

would be required to ensureit is never used for a potable or industria use.
Alternative 3, which includes extracting contaminated groundweter from the surficia aquifer beneath Site

15, is not technicaly or adminigratively feasible. This has been modified from the Find FS, because new
information has been provided by the FOTW indicating that they could not
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accept groundwater from the Site without pretrestment. Groundwater extraction systemswith pretrestment

technologies are presented as dternatives 4aand 4b.

Aswith Alternative 3, extraction of contaminated groundwater associated with Alternative 4 istechnically
and adminigratively feasble. Congtruction and operation of the ex-gtu treatment units are dso technicaly
and adminidratively feasble and would not require any extraordinary services, materias, specidids, or

innovative technologies.

8.1.25 Cost

The codgts for the five groundwater dternatives, below in Table 8-1, are consdered maximum case
scenarios(i.e, if Alternative 2 reachesremedid goalsin 20 yearsrather than 30 years, the dternativestota
present worth is $540,000 rather than $740,000.). Because of improved housekeepinginthesite area, the
time to achieve cleanup godsis expected to shorten.

Table8-1
Groundwater Alternative Cost Comparison
Alternative
Cost daw/ daw/
Element 1 2 3* SubtitleD SubtitleC 4b
Capita None $103,000 $98,000 $1,296,000 $1,296,000 $799,000
$10,000 $39,000
Annual (every (30 years $84,300 $600,300 $610,500 $547,340
o&M 5years) Annually) (for 5years) (for 5years) (for 5years) (for 5years)
Net Present
worth $24,400 $740,000 $603,000 $3,824,000 $3,867,000 $3,105,000
Note:

* = Alternative 3 can not be implemented because discharge to the FOTW connot occur without pretreatment of
the flow. Alternatives wit pretreatment include Alternatives 4aand 4b.
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8.1.3 Maodifying Criteria

8.1.3.1 State/Support Agency Acceptance
The State of FHorida agrees with the sdection of Alternative 2 to remediate Site 15.

8.1.3.2 Community Acceptance

Based on comments expressed during the comment period, it appears that the Pensacola community
generdly agrees with the selected remedy. Specific responses to issues raised by the community can be
found in Appendix B, the Respongveness Summary.

8.2 Evaluation of Soil Alternatives
The threshold, primary baancing, and modifying criteria are summarized here for the groundwater
dternatives presented in the FS.

821  Threshold Criteria
All dternatives cong dered for sdection must comply with thethreshold criteria, overdl protection of human
hedlth and the environment, and compliance with ARARS.

8.2.1.1 Overall Protection of Human Health and the Environment
The No-action dternative provides no additiond protection to human hedth or the environment and would
leave soil exceeding Arsenic’'s RG at 24 locations.

Alterndive 2, indtitutiond controls, provides additiona protection of human hedth and the environment by
reducing the potentia for ingestion or contact with soil through indtitutiona controls. However, soil arsenic
concentrations a Site 15 exceed RGs. Under theingtitutional controls scenario, this soil would remain, but
risks would be reduced by elimination of derma contact and ingestion pathways that are present with
uncontrolled access.

Alternative 3, Limited Excavation to Industrid Scenario and Offsite Disposd, protects human hedth and
the environment by removing contaminated soil exceeding RGs. Risk to human hedlth
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and the environment from contaminants exceeding the FDEP SCTL indudtria threshold would be
eliminated. The minima short-term risks from inhdation and derma contact during implementation could
be contralled using common engineering techniques and use of PPE.

Alterndive 4, the Asphdt Cover with Inditutiond Controls and Limited Excavation, would diminate the
threat of derma and ingestive contact for current and future Steworkers. Contaminated soil would beleft
ongteindefinitely and the cover would be maintained to ensure adequiate protection. Excavation and offsite
disposal protects human health and the environment by removing contaminated soil. Thisdternativewould
protect human hedth and the environment by physicdly diminating receptor pathways and controlling
access through land-use redtrictions. Cover construction and maintenance would be easily implemented and
current Site controls (Site security, access control, and fencing) and the LUCAP would be adequate to
ensure minima disturbance of onsite covers. The minima short-term risks from inhaation and dermal
contact during implementation could be controlled using common engineering techniques and use of PPE.

8.2.1.2 Compliancewith ARARS

Alternatives 1 and 2 do not comply with the risk goal's developed in Section 2 of thisreport; risk goals are
ARARs under CERCLA. No location- or action-specific ARARS are triggered by the no-action
dternative. Contaminated soil that exceeds RGswould remain.

Alternative 3 would meet chemical-specific ARARs for the associated RGs that protect future industria
gte workers. No location-specific ARARs would be triggered by this dternative.

Alternative 4, agphdt cover with inditutiona controls and limited excavation, would comply with the
chemical-specific ARAR proposed as an RG for future industrid workers to protect human hedth. The
potential for contact with soil in which contaminants exceed the FDEP SCTL industrial
threshold is eliminated by removing the primary pathways and sources. In addition,
the cover would isolate or eiminate contaminants exceeding RGs in environmenta media Ste grading
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would need to comply with federa, state, and local air emissons and storm weter control regulations. The
asphalt cover and limited excavation would not trigger any location-specific ARARS.

8.2.2 Balancing Criteria

8.2.2.1 Long-Term Effectiveness and Permanence

Long-termeffectiveness of no-action isminimal. Soil volumes and concentrationswould remain unchanged
and the magnitude of resdua risk would remain. This aternative lacks treatment actions that provide
permanence. Any controls currently in place a the Ste—military security and limited accessto the Steand
use of it —would remain. If use were unrestricted, no controls would be in place to protect potential
receptor groups (i.e., resdents).

The long-term effectiveness of Alternative 2, inditutional controls, is limited to controlling access to
contaminated soil. The volume and concentrations of soil would remain unchanged. This aternative lacks
treatment actions that would provide permanence.

Alternative 3, excavation and offgte disposd, would remove the contaminated soil from the Steand dispose
of it in a permitted Subtitle D disposd facility. This dternative would diminate risk from contaminants
exceading the FDEP SCTL indudtrid threshold. Soil remaining onsite would not thresten human hedlth.
Excavation with offste digoosd is a particularly reliable option, because soil would be removed from the
dteand ongterisks exceeding RGswould be diminated. However, futureliability might beincurred through
dispod a alandfill.

Alterndtive 4's asphat cover would effectively reduce site worker derma or ingestive contact with

contaminated soil. It would require observation and maintenance; soil covers are generdly reiable
containment controls. If the soil cover failed, site workers could be exposed; however,
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repairs could be madeto re-establish the cover’ sintegrity. Excavation would remove contaminated soil and
diminaterisk exceeding the FDEP SCTL indudtrid threshold. Thisdternative diminatesresdud risk to Ste
workers by managing Site 15 as an industrid Ste and restricting land use. The use of these covered soil
areas would be controlled indtitutiondly. Excavation eiminates risk through contaminated source removal.
Some future ligbility might be incurred through disposd &t a landfill.

8.2.2.2 Reduction of Toxicity, Mobility, or Volume Through Treatment
The No-action and the Indtitutional Control dternative would not reduce soil contaminant mohility, toxicity,

or volume.

Alternative 3, excavation with offste disposal, would not satisfy this preference for trestment. It is
anticipated that excavated soil is nonhazardous, however, TCLP analyss would be performed for
verification. Excavation would eiminate the source area and therefore, diminate contaminants exceeding
RGs. This dternative includes the remova of approximately 580 yd? of soil from the site, which would be
isolated in a secure landfill. Because the source would no longer remain ondite, excavation is consdered
permanent. Mohility, toxicity, and volume would not be reduced and the preference for treatment would
not be satisfied.

Congructing an asphalt cover a Ste 15, as discussed in Alternative 4, would not remove, treet, or
remedi ate the contaminated soil; it provides containment only. Excavation would remove contaminated soil
but would not provide trestment. The asphat cover is consdered reversble because contaminants
exceeding RGs under the asphdt cover would remain ongite; if the cover failsbecause of poor maintenance,
contaminants may be exposed. Excavation is consdered permanent since the source does not remain
ongte. Thisdternativewould not reducetoxicity, mobility, or volume through trestment, nor would it satisfy
the statutory preference for treatment.
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8.2.2.3 Short-Term Effectiveness

Short-term effectiveness assesses an dternative s effect on human hedth and the environment whileit is
being implemented. There are no short-term effects resulting from the no-action or ingtitutiona controls
dternatives.

Alterndtive 3's excavation would be sufficiently removed from the public to reduce health and safety
concerns associated with soil remova. Excavation workers would be exposed to increased particulate
emissons and might also have more dermal contact with hazardous constituents. However, worker risks
can be reduced by implementing dust control technologies and a site-specific health and safety plan that
specifies PPE, respiratory protection, etc.

Adverse impacts to the surrounding environment are not anticipated during cover construction as part of
Alterndtive 4; engineering controls would be applied to manage storm water runoff and sltation. Once
design plans are gpproved, actua cover congtruction would be expected to take less than one month.
During congtruction of the two covers, therewould be arisk of derma or ingestive contact to construction
workers; however, this risk would be reduced by proper removal practices and use of PPE. During
excavation, workers would be exposed to increased particulate emissions and might have more dermd
contact with hazardous congtituents. However, worker risks can be controlled through the use of dust
control technologies and PPE.

8.2.2.4 Implementability

The no-action and indtitutional control aternatives are technicaly feasble and easily implemented.
Excavation with offdte disposd associated with Alternative 3istechnicdly and adminidratively feesble at
Site 15. Removal and offste disposal have been commonly applied & previous Stes. The only potential
technica problemsthat might dow down remova activities are materids handling and disposd (sandby
time between confirmatory sampling and disposa). The soil volumes are rdatively small, (580 yds) and
remova activities are anticipated to be easily
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giventhat the proposed areasto be covered or excavated are easily accessibleto site workers and current
access controls have been rdliable and will be supplemented through the LUCAP. Thus, implementing this
dternative would merely involve placement of the cover, implementation of the LUCAP, and excavation
and soil remova. Future monitoring and maintenance would involve visudly ingpecting the cover
periodicaly and repairing any damage or degradation. However, repairs are easly implemented. Soil
covering would not require any extraordinary services or materias. Offste disposa would be required for
excavated soil.

8.2.2.5Cost

The costs for the four soil dternatives, below in Table 8-2, are consdered maximum case scenarios.

Table8-2
Soil Alternative Cost Comparison
Cost Estimate  Alternative 1 Alternative 2 Alternative 3 Alternative 4
Capital None $50,000 $230,000 $264,800
Annua O&M $10,000 $10,000 (every None $4,900(every year
(every 5 5 years) for 30 years)
years)
Net present worth ~ $24,400 $74,400 $230,000 $332,300
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823 Maodifying Criteria

8.2.3.1 State/Support Agency Acceptance

The State of Forida agrees with the sdlection of Alternative 3 to remediate Site 15.

8.2.3.2 Community Acceptance

Based on comments expressed during the comment period, it appears that the Pensacola community

generdly agrees with the selected remedy. Specific responsesto issues raised by the community can be
found in Appendix B, the Responsveness Summary.
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90 THE SELECTED REMEDY

Based upon consideration of the requirements of CERCLA, the NCP, the detailed analysis of dternatives
and public and state comments, the Navy has selected Alternative S-3 (Excavation with Offsite Disposdl)
for soil and Alternative G-2 (Monitored Natura Attenuation/Ingtitutiona Controls) for groundwater asthe
remedid actions for OU 4. At the completion of this remedy, the risk associated with this site will be
protective of human hedlth and the environment.

The sdected dternative for OU 4 is consigtent with the requirements of Section 121 of CERCLA and the
NCP. The sdlected aternative will reduce the mobility, toxitity, and volume of contaminated soil and
groundwater ondite. In addition, the sdected dternativeis protective of human hedth and the environment,
will atain dl federd and sate ARARS, is cogt-effective, and uses permanent solutions to the maximum
extent practicable.

Based on theinformation available at thistime, the selected dternative represents the best baance among
the criteria used to evauate remedies. Alternatives S-3 and G-2 are thought to be protective of human
hedth and the environment, will attain ARARS, will be cost-effective, and will use permanent solutionsand
dternative trestment technologies or resource recovery technologies to the maximum extent practicable.

9.1  SourceControl

Since the Basdline Risk Assessment indicates unacceptable risk from exposure to soil, source control
remediationwill addressremoving contaminated soil abovetheindustrid gods(i.e,, ILCR of 1x10°) a the
ste and monitoring natura attenuation of groundwater. The soil industria god of 1x10-6 was selected by
the Navy, in conjunction with USEPA and FDEP consultetion, as a conservative estimate protective of
potential human receptors and future uses of the property. Source control shdl includeingtitutiona controls
to be placed in accordance with the LUCAP as agreed by the USEPA, FDEP, and the Navy.

The mgor components of source control to be implemented include:
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»  Excavatiion and removal of soil posing arisk greater than 1x10-6.

»  Inditutiond controlsimpaosed in accordance with the LUCAPto restrict groundwater use of the surficid
zone of the Sand-and-Gravel Aquifer within 300 feet of the Site.

* Annud review of the indtitutional controls and certification that they should remain in place or be
modified to reflect changing Site conditions.

9.2  Monitoring
Groundwater monitoring will be implemented a OU 4 to ensure that contaminated groundwater is not

migrating offgte. The mgor components of groundwater monitoring to be implemented are:

e Pacement of inditutiona controls to preclude usage of groundwater in the surficid zone of the
Sand-and-Gravel Aquifer within 300 feet of the Site

*  Implementationof agroundwater monitoring program, in accordance with the Groundwater Monitoring
Pan, to monitor compliance with the performance standards listed in Table 9-1.

Table9-1
Performance Standardsfor Groundwater
Contaminant Performance Standar ds (ppb)
Arsenic 50
Notes:

Performance standard is Florida s Primary Drinking Water Standard FAC 62-550.
The standard is in micrograms per liter (Ug/L) or parts per billion (ppb).
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9.3 Compliance Testing

Groundwater will be monitored at this Site in accordance with the monitoring plan to be completed during
the remedid design. After continued attainment of the performance standards for two consecutive sampling
events and concurrence from USEPA and the State of FHorida the monitoring program may be
discontinued.
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10.0 STATUTORY DETERMINATIONS

Under CERCLA Section 121, 42 U.S.C. 8 9621, the Navy must sdect remedies that are protective of
human hedth and the environment, comply with ARARSs (unless a statutory waiver is judified), are
cogt-effective, and use permanent solutions and alternative trestment technologies or resource recovery
technol ogiesto the maximum extent practicable. In addition, CERCLA includes apreference for remedies
that employ trestment that permanently and significantly reduces the volume, toxicity, or mobility of
hazardous wastes astheir principa € ement. Thefollowing sections discuss how the selected remedy a OU
4 meets these dtatutory requirements.

10.1 Protection of Human Health and the Environment

The sdlected remedy protects human hedth and the environment by eiminating, reducing, and controlling
risk through soil remova, ingtitutional controls and monitoring through performance standards described
in Section 9. Contaminated groundwater will be monitored to meet the performance standards described
in Section 9. Inditutiona controls will prevent exposure to contaminants in groundweter. The review will
ensurethat the performance standards are being met. Monitoring will ensure that contaminated groundwater
is not discharging to the nearby surface water bodies.

10.2 Attainment of the ARARS

Remedid actions performed under CERCLA, Section 121, 42 U.S.C. § 9621 must comply with all
ARARs. All aternatives consdered for OU 4 were eval uated based on the degree to which they complied
with these requirements. The selected remedid action was found to meet or exceed identified ARARS.

The salected remedy was found to meet or exceed ARARSs identified in Tables 7-3, 7-4, and 7-5. The
following is a short narrative in support of-attainment of the pertinent ARARS.
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Chemical-Specific ARARs

Groundwater restoration performance standards identified as MCLs are the groundwater protection
standards set out in this ROD as performance standards for remedia action. Performance standards are
consstent with ARARs identified in Table 7-3.

L ocation-Specific ARARs
Performance sandards are cons stent with ARARs identified in Table 7-4.

Action-Specific ARARSs
Performance standards are consstent with ARARS identified in Table 7-5; these regulations will be
incorporated into the design and implementation of this remedy.

Waivers
Section 121 (d)(4)(C) of CERCLA, 42 U.S.C. § 9621(d)(4)(c) provides that an ARAR may be waived
when compliance with an ARAR is technicaly impracticable from an engineering perspective.

Other Guidance To Be Considered

Other guidance TBCs include hedlth-based advisories and guidance. TBCs have been used in estimating
incremental cancer risk numbers for remedia activities a the Sites and in determining RCRA agpplications
to contaminated media. TBCsfor OU 4 indudeGuidelines for Groundwater Classification under the
EPA Groundwater Protection Strategy, Draft Final, December 1986.

10.3 Cost-Effectiveness

The Navy believes the selected remedy, Alternatives S-3 and G-2, will diminate risks to human hedlth at
an estimated cost of $970,000. Alternatives S-3 and G-2 are expected to achieve a comparable
effectiveness at a subgtantialy lower cost than the other dternatives (athough over
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alonger time). Alternatives S-3 and G-2 provide an overall effectiveness proportionate to its costs, such
that it represents a reasonable value achieved for the investment.

10.4 Useof Permanent Solutionsto the Maximum Extent Practicable

The Navy, with USEPA and FDEP concurrence, has determined that the selected remedy representsthe
maximum extent to which permanent solutions and trestment technol ogies can be used cogt-effectively for
find remediation at OU 4 at NAS Pensacola. Of those dternatives that protect human hedth and the
environment and comply with ARARS, the Navy, with USEPA and FDEP concurrence, has determined
that this sdected remedy provides the best baance of trade-offs in long-term effectiveness and
permanence; reduction in toxicity, mobility, or volume achieved through trestment, short-term effectiveness,
implementability; and cost, while also considering the statutory preference for treatment as a principal
element and congderation of state and community acceptance. The sdected remedy providesfor long-term
effectiveness and permanence; is eadly implemented; reduces toxicity, mobility, or volume, and is
cost-effective.

10.5 Preferencefor Treatment asa Principal Element

Because soil trestment is practicable, the statutory preference for remedies that employ treatment as a
principa dement issatisfied. In groundwater, the statutory preference for treatment is directly linked to the
baancing criteria for a reduction in toxicity, mobility, and volume of contamination. Given that source
control measures will or have been executed and the soil removal, a continued decrease of groundwater
contamination is the probable result of the natural attenuation base of action. Therefore, the statutory
preference for treetment as a principa dement is satisfied.
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11.0 DOCUMENTATION OF NO SIGNIFICANT CHANGES

The proposed plan for OU 4 released on August 21, 1999 identified Alternatives S-3 (Excavation with
Offgte Disposal) and Alternative G-2 (Monitored Natural Attenuation/Ingtitutional Controls) as the
preferred dternatives. The preferred dternatives in the proposed plan are the same alternatives presented
in this ROD. One comment was received during the public comment period.
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GLOSSARY

This glossary defines terms used in this record of decison describing CERCLA activities. The definitions
apply specificaly to this record of decison and may have other meanings when used in different

circumstances.

ADMINISTRATIVE RECORD: A filethat contains dl information used by the lead agency to make
itsdecison in selecting areponse action under CERCLA. Thisfileisto be availablefor public review and
acopy isto beestablished at or near the site, usudly at one of theinformation repositories. Also aduplicate
isfiled in acentrd location, such asaregiond or gate office.

AQUIFER: Anunderground formation of materias such as sand, soil, or gravel that can store and supply
groundwater to wells and springs. Mogt aquifers used in the United States are within athousand feet of the
earth’s surface.

BASELINE RISK ASSESSMENT: A study conducted as a supplement to aremedid investigation to
determine the nature and extent of contamination a a Superfund Ste and the risks posed to public hedth

and/or the environment.

CARCINOGEN: A substance that can cause cancer.

CLEANUP: Actionstaken to dedl with arelease or threstened release of hazardous substancesthat could
affect public heath and/or the environment. The noun “cleanup” is often used broadly to describe various
response actions or phases of remedia responses such as Remedid Investigation/Feasibility Study.

COMMENT PERIOD: A time during which the public can review and comment on various documents
and actions taken, either by the Department of Defense ingtdlation or the USEPA. For example, a
comment period is provided when USEPA proposesto add sitesto the Nationd Priorities Ligt.
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COMMUNITY RELATIONS: USEPA'’s, and subsequently Nava Air Station Pensacold s, program
to inform and involve the public in the Superfund process and respond to community concerns.

COMPREHENSIVEENVIRONMENTAL RESPONSE, COMPENSATION,ANDLIABILITY
ACT (CERCLA): A federa law passed in 1980 and modified in 1986 by the Superfund Amendments
and Reauthorization Act (SARA). The act crested a specid tax that goes into a trust fund, commonly

known as “ Superfund,” to investigate and clean up abandoned or uncontrolled hazardous waste Sites.

Under the program the USEPA can either:

» Pay for ste cleanup when parties responsible for the contamination cannot be located or are unwilling

or unable to perform the work.

» Takelegd action to force parties responsible for site contamination to clean up the site or pay back
the federal government for the cost of the cleanup.

DEFENSE ENVIRONMENTAL RESTORATION ACCOUNT (DERA): Anaccount established
by Congress to fund Department of Defense hazardous waste Site cleanups, building demoalition, and
hazardous waste minimization. The account was established under the Superfund Amendments and
Reauthorization Act.

DRINKING WATER STANDARDS: Standards for qudity of drinking water that are set by both the
USEPA and the FDEP.

EXPLANATION OF DIFFERENCES: After adoption of find remedid action plan, if any remedid or
enforcement action istaken, or if any settlement or consent decree is entered into, and if the settlement or
decree differs Sgnificantly from the find plan, the lead agency isrequired to publish an explanation of any
ggnificant differences and why they were made.
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FEASIBILITY STUDY: SeeRemedid Investigation/Feasibility Study.

GROUNDWATER: Water benegth the earth’ s surface that fills pores between materias such as sand,
s0il or grave. In aquifers, groundwater occursin sufficient quantitiesthat it can be used for drinking weter,
irrigation, and other purposes.

HAZARD RANKING SYSTEM (HRYS): A scoring system used to evauate relative risks to public
health and the environment from releases or threastened releases of hazardous substances. USEPA and
states use the HRS to calculate a Site score, from 0 to 100, based on the actua or potentia release of
hazardous substances from a Site through air, surface water, or groundwater to affect people. This score
is the primary factor used to decide if a hazardous site should be placed on the NPL.

HAZARDOUS SUBSTANCES. Any materid that poses a threat to public hedth and/or the
environment. Typica hazardous substances are materidsthat are toxic, corrosive, ignitable, explosive, or
chemicaly reactive.

INFORMATION REPOSITORY: A file containing information, technica reports, and reference
documentsregarding a Superfund site. Information repositoriesfor Naval Air Station Pensacolaareat The
John C. Pace Library at the University of West Florida and the NAS Pensacola Library in Building 633
on the Nava Air Station, Pensacola, Florida.

MAXIMUM CONTAMINANT LEVEL: Nationad standards for acceptable concentrations of
contaminantsin drinking water. These tandards are legdly enforceable sandards set by the USEPA under
the Safe Drinking Water Act.

MONITORING WELLS: Wadls drilled at specific locations on or off a hazardous waste Ste where
groundwater can be sampled at selected depths and studied to assess the groundwater flow direction and
the types and amounts of contaminants present, etc.
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NATIONAL PRIORITIES LIST (NPL): The USEPA’s lig of the most serious uncontrolled or
abandoned hazardous waste Sites identified for possible long-term remedid response using money from
the trust fund. The ligt is based primarily on the score a Site receives on the Hazard Ranking System.
USEPA isrequired to update the NPL at least once a year.

PARTSPER BILLION (ppb)/PARTSPER MILLION (ppm): Unitscommonly used to expresslow
concentrations of contaminants. For example, 1 ounce of trichloroethylene in a million ounces of water is
1 ppm; 1 ounce of trichloroethylene in a billion ounces of water is 1 ppb. If one drop of trichloroethylene
ismixed in a competition-Sze svimming pool, the water will contain about 1 ppb of trichloroethylene.

PRELIMINARY REMEDIATION GOALS:. Screening concentrations that are provided by the
USEPA and the FDEP and are used in the assessment of the sitefor comparative purposes before remedia
goals being set during the basdine risk assessment.

PROPOSED PLAN: A public participation requirement of SARA in which the lead agency summarizes
for the public the preferred cleanup strategy, and the rationae for the preference, reviews the aternatives
presented in the detalled andysis of the remedid investigation/feagbility sudy, and presents any waivers
to cleanup standards of Section 121(d)(4) that may be proposed. This may be prepared either as a fact
sheet or as a separate document. In ether case, it must actively solicit public review and comment on dl

dternatives under agency consideration.

RECORD OF DECISION (ROD): A public document that explains which cleanup dternative(s) will
be used at NPL stes The Record of Decision is based on information and technical analysis generated
during the remedid investigation/feasibility study and consderation of public comments and community

concerns.

REMEDIAL ACTION (RA): Theactud congtruction or implementation phasethet followsthe remedia
design and the selected cleanup dterndtive a a Site on the NPL.
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REMEDIAL INVESTIGATION/FEASIBILITY STUDY (RI/FS): Invedtigation and andytica
sudies usudly performed at the same time in an interactive process, and together referred to as the
“RI/FS” They are intended to: (1) gather the data necessary to determine the type and extent of
contamination at a Superfund ste; (2) establish criteria for cleaning up the dte; (3) identify and screen
cleenup dternatives for remedid action; and (4) andyze in detal the technology, and costs of the

dterndtives.

REMEDIAL RESPONSE: A long-term action that stops or substantiadly reduces a release or
threatened release of hazardous substancesthat is serious, but does not pose animmediate threst to public

hedth and/or the environment.

REMOVAL ACTION: Animmediate action performed quickly to address a release or threatened
release of hazardous substances.

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA): A federa law that established
aregulatory system to track hazardous substancesfrom thetime of generation to disposal. Thelaw requires
safe and secure procedures to be used in treating, transporting, storing, and disposing of hazardous
substances. RCRA is designed to prevent new, uncontrolled hazardous waste Sites.

RESPONSE ACTION: Asdefined by Section 101(25) of CERCLA, meansremove, remova, remedy,
or remedia action, including enforcement activities related thereto.

RESPONSIVENESS SUMMARY: A summary of ord and written public comments received by the
lead agency during a comment period on key documents, and the response to these comments prepared
by the lead agency. The responsveness summary is a key part of the ROD, highlighting community

concerns for USEPA decision-makers.

SECONDARY DRINKING WATER STANDARDS: Secondary drinking water regulationsare set
by the USEPA and the FDEP. These guiddlines are not designed to protect public hedlth,
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instead they are intended to protect “public welfare” by providing guidelines regarding the taste, odor,
color, and other aesthetic aspects of drinking water which do no present a hedth risk.

SUPERFUND: The trust fund established by CERCLA which canbe drawn upon to plan and conduct
clean ups of past hazardous waste disposal sites, and current releases or threats of releases of
nonpetroleum products. Superfund is often divided into remova, remedia, and enforcement components.

SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA): The public lawv
enacted on October 17, 1986, to reauthorize the funding provisions, and to amend the authorities and
requirements of CERCLA and associated laws. Section 120 of SARA requiresthat al federd facilities*be
subject to and comply with, this act in the same manner and to the same extent as any non-governmenta
entity. ”

SURFACE WATER: Bodies of water that are aboveground, such asrivers, lakes, and streams.

VOLATILE ORGANIC COMPOUND: An organic (carbon-containing) compound that evaporates
(volatizes) readily a room temperature.
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RESPONSIVENESS SUMMARY

Overview

During the public comment period, the U.S. Navy proposed a preferred remedy to address soil and
groundwater contamination at Operble Unit 4 on NAS Pensacola. This preferred remedy was selected in
coordination with the USEPA and the FDEP. The NA S Pensacola Restoration Advisory Board, agroup
of community volunteers, reviewed the technical details of the selected remedy.

The sections below describe the background of community involvement on the project and comments

received during the public comment period.

Background of Community | nvolvement

Throughout the sit€' shistory, the community has been kept abreast of Ste activitiesthrough pressreleases
to thelocal newspaper and televison stations that reported on Ste activities. Site-related documents were
made availableto the public in the adminigtrative record at information repositories maintained at the NAS
Pensacola Library and the John C. Pace Library of the University of West Florida

After findizing the Rl and Feasibility Study (FS) reports, the preferred dternative for Site 15 was presented
in the Proposed Remedia Action Plan, dso cdled theProposed Plan. Everyone on the NAS Pensacola
mailing list was sent a copy of the proposed plan. The notice of avallability of the Proposed Plan, RI, and
FS reports was published in the Pensacola News Journal on August 21, 1999. A public-comment period
was held from August 23 to October 6, 1999, to encourage public participation in the remedy sdection.
In addition, the opportunity for a public meeting was provided, and was not requested.
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A responsiveness summary isrequired to document how the Navy addressed citizen comments and concerns,

raised during the public comment period. All comments summarized in the appendix have been factored into
the final decisions of the remedial action for Operable Unit 4 at NAS Pensacola.

Summary of Major Questionsand Comments Received During the Public Comment Period and the

Navy’'s Responses

Comment

Response

1

Do the proposed actions for soil and groundwater

provide the best tradeoff between saf ety and costs?

B-2

TheNavy, in coordinated with USEPA and FDEP, have
reviewed the alternatives and their associated costs.
The selected preferred alternatives are the most cost
effective ways to protect human health and the
environment. The baseline risk assessment concluded
that there was no unacceptable risk to industrial users
of the site after removal of the selected areas. Any
excavation work would be monitored to prevent
unacceptable exposure. Groundwater use will also be
restricted in the OU 4 areato prevent unacceptablerisk
to industrial users. In addition, groundwater will be
monitored to prevent unacceptable risk to ecological

resourcesin Bayou Grande.



